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ABSTRACT 

With, the increase in demand for irrigation to meet 
the requirement of larger food production, it is necessary 
to utilise all the water resources of a basin and reduce the 
wasteful discharge of water into sea, Utilisation of surface 
water has been going on for quite some time and in mariy basins 
in India there is just not enough surface water to meet the 
demand. In such situations the other alternative source is 
ground-water and should be fully utilised in conjunction with 
whatever surface water is available in the basin. Handia 
Tehsil in Allahabad district comes in the doab of Ganga and 
Gomati rivers. There is no canal irrigation to date in this 
area , large number of Minor Irrigation Works , such as 
msBOnxj wells, private tube-wells and pumping sets, have 
been in existence for some time; in addition a large numbers 
of state tube-wells, have been drilled in the area since 1955. 

The effect of large scale pumping from the aquifer 
system in a area can have detrimental effects such as; 

Water level may go so far below that the wells may go dry; 
bad quality water may enter into wells due to a large 
depression in piezometric surface; cost of pumping may be 
excessive due to gradual lowering of the water level, etc. 



In order to see that such a thing does not happen 
in the Handia area , a detailed analysis has heen made on 
the effect of introduction of large number of State tube-wells 
in the Handia Tehsil on the aquifer system. The analysis 
IS based on a Digital model adopted for the area. The 
effect of introducting artificial recharge in the area is 


also studied* 



GHAPOEE I 


1.1 MRODUCSIOH: 

India, being an agricultural country, has always 
endeavoured to utilise its available water potential for 
irrigation* OIhe utilisation of ground water from open wells 
and surface water from rivers, for irrigation of crops, is 
ancient in origin, although the construction of major 
irrigation systems started in the early 19th century* In 
the northern part of the country, perennial flow of rivers 
was diverted with the help of diversion weirs, whereas in 
south, dams were constructed across rivers to store storm flow 
for utilisation of the same for irrigation. 

It may be noted that irrigation plays a protective 
as well as a productive role in the use of other agricultural 
inputs and thus becomes a catalytic agent in enhancing the 
spread of ’green-revolution'- a symbol of agricultural 
development (Patel and Patel, 1971) .The perennial flow of rivers 
not fully cope with the increasing requirements of water 
for irrigation, as the agriculture, in large part of the 
area in the State of Uttar Pradesh, was a'gamble in monsoon’ 
due to low and uncertain rainfall and absence of other 
water resources. It, therefore, becomes important to search 
out other water resources which would be least affected by 
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monsoon and yet supply adequate quantity of water, whenever 
needed (Ghowdhury , 1971 )• Ihis led to tapping of ground 
water resources from deep aquifers for irrigating tracts, 
where surface irrigation could not be extended* Ihe Indo— 
gangetic plain, in Northern India, has a large ground-water 
potential* It gets replenished by annual rainfall and is 
recharged year after year by perennial rivers flowing in 
the plains of G-anga, Yamuna, Ghagra etc. (Joglelcar 1965# 
Bahadur and Sakaena, 1976)* 

Uo organised effort in the tube-well irrigation, 
was made in India until 1955, when Sir Willium Stampe (l934-~35 
to 1937 - 38) , the then Chief Engineer, Irrigation Department, 
Itaited Provinces (now Uttar Pradesh); proposed a large tube- 
well scheme and sought the opinion of Dr. B.M* Paylor (1936) 
regarding its feasibility in the area* 

According to Dr. Taylor's statistical analysis, 81 fo 
of the changes in the ground-water-table were attributed to 
local rainfall and 19 to factors outside the area such as 
rainfall in foothills* He has further reported that the 
existing stability of the water table would not be materiallyr 
affected by pumping out subsoil water* The water table may 
be lowered in years of low rainfall, but will be supplemented 
in years of normal and heavy rainfall (Joglekar 1965)* 
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1.2 THS STITOY AJSEAi 

Handia is one of the eight tehsils of district 
Allahabad, situated in the eastern part of the district and 
south-east part of Uttar Pradesh (See Pig. l). IChe tehsil 
is located m the Survey of India Toposheet Uo^ between, the 

eaat longitudes 82°02' and 82®20’ and north latitudes 25®16’ 
and 25°36'. Ihe tehsil is bounded in the east by Yaranasi 
district, in the west by tehsil Phulpur of district Allahabad, 
in the south by tehsil Meja and Kaschhana of the district 
Allahabad, and in the north by district Jaunpur. Total area 
of the tehsil is 77860 hectares,^t19239T acres or . ^ SOC’S" 
Sq. miles . There are four blocks in this tehsil, namely 
Handia block 174-08 hectares (43017 acres ),Saidabad block 
19688 hectares (48650 acres ) | Pratappur block 18211 hectares 
(45000 acres)and Dhanupur block 22553 hectares ( 55730acres)* 

On southern boundary of the area , River G-anga flows west to 
east ( see Pig. 1 and 2). 

1.3 ACOESSIBIIITY: 

It can be seen from Pigs. 1 and 2 that the study area 
IS well accessible by metalled roads and railways. The 
Kational High Way Ho. 2, the great Grand Trunk Road, which 
obnnects Allahabad to Varansi and leads to Calcutta in east 
and Amritsar in west, passes through the study area, and 




FIG-1 INDEX-MAP SHOWING STUDY AREA IN ALLAHABAD DISTRICT 
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dcvides it into two parts > approximately in the ratio of 
1:4 in south and north respectively. Meter gauge line 
(horth Eastern Railv/ay ) passes through the area, nearly 
parallel to the Grand Irunh Road, and connects Allahabad city 
(Ramhagh station) to Varansi, whereas broad gauge line passes 
through the northern most area and connects Phulpur to 
Janghai and leads to Varanasi. 

1.4 GEOLOGY: 

According to geologists, the area of tehsil Handia 
IS covered by Indo-Gangetic alluvium (Central Ganga alluvial 
plain ) of quarternary age ( Bahadur et.al., 1974, Pathah et.al., 
1976). Along south of river Ganga , a small strip of 
alluvium called as marginal alluvial plain, exists between 
the river and the rocks belonging to Vindhyan systems 
(Bahadur and Saksena , 1976, PathaJo et.al. ,1976). A common 
feature of these sediments of the alluvial plain of the area 
IS alteration of sand and sand~gravel horizons with day and 
clay-silt combinations. The sand, gravel, sandstone and 
loose kankar (without clay) horizons in the study area 
serve as aq.uifers (Pathak et.al. 1976, Ohaturvedi , 1977, 

Bahadur and Saksena, 1976 , Singh et.al., 1973, Ifehta, I960). 

In the geological past, pliestocene (ice age) and 
recent periods , these horizons were formed by wide— spread 
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"braided effect of tlie stream depositions ( Jones and Hofmann, 
1967)* One of tlie typical characteristics of an alluvial 
river is its propensity to meander, with the result, that 
river G-anga which had this characteristic due to wide 
seasonal variations, deposited the sediment layers varying, 
greatly in composition and geometry (Chaturvedi, 1977)* 
According to Jones and Hofmann, vast interfluvial flood 
lasins are responsible for silt and clay accumulation* As 
ftuch the G-angetic plains consist of large stream meander 
belts of medium to coarse grained sand layers of varying 
thicknesses and areal extent occuring at different levels 
within vast accumulations of silt and clay* Ihe deep 
aquifers in the Gangs tic plains are under confined conditions 
(Jones and Hofmann , 1967, Joglekar, 1965, Pathak et*al* 1976, 
Bisaria and Roy 1976 ). After inspecting strata-charts of 
deep wells bored in the area, it is revealed that top most 
layers are either loamy or silty-clay or admixture of 
very fine sands. Below this, there is a thick and hard layer 
of clay or clay mixed with kankar, which stretches thro-ughout 
the area of study. In certain cases a fine sand strata 
intervenes this strata of hard clay or clay mixed with kankar, 
varying in thickness for few meters to several tens of 
meters below ground level. Kie private tube-well (P.T.W. ) 
owners have tapped these upper aquifers generally below 30 m 
to 60 m. dhese aquifers are mostly made up of fine sand with 



8 


some patches of coarse to medium sand of brownisli and gr-eyish 
colours. At some places kankar and gravels are also present 
(see hig. 3)o 

1 . 5 HYDRO-PE OB OROLOGIGAL CHARAO TERIS TICS : 

1.5.1 RAIHRADL: 

Indian agriculture is largely dependent on monsoons 
and it greatly suffers due to erratic distribution of 
rainfall over the year and its unpredictable behaviour. 

The failure of monsoon in a year or its late arrival 
considerably affects the economy of the area and subsequently 
throwing the nation's economy out of gear as it happened 
recently in several consecutive drought years. In the area 
under study, the agriculture has, therefore, been 
characterised still as a "Gamble in Rainfall". 

As rainfall is directly related to irrigation water 
requirements, it was considered essential to ascertain its 
value for the area under-study. lEhis was done by taking 
the average of the rainfalls recorded at Handia and Phulpur 
tehsils rain’-gauge -stations as former being a tehsil head 
quarter and later situated at western border of the study 
area ( see Rigs. 1 and 2). Rig. 4 shows the mean normal 
value of rainfall of these two rain-gauge stations. Rig. 5 
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YEARLY RAIN FALL IN STUDY AREA 
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shows yearly rainiall of the study area, based on the 
observations at Handia and Phulpur stations under control 
of Revenue Department of the State of II.P. 

1 . 5 . 1 . 1 SEAS OtTAL YARIAlIOh OR RAIhrALLs 

It IS important to note that there is a significant 
variation in rainfall distribution over the area during 
the monsoon season; equally important is the variability in 
the rainfall distribution over a period of tame? Since the 
quantity of water required for irrigation is directly related 
to the quantity received as rainfall, variations in seasonal 
rainfall amounts are vital in assessing both the needs / 
and, returns from irrigation. The irrigation systems becomes 
worthless in the year of heavy and timely rainfall , bjit it 
becomes something of extreme necessity in the year of drought. 
Therefore, it becomes essential to determine the v/ater require 
ments for a crop and also its response to the quantity of 
water, in view of the varying rainfall with time over a given 
area. Hence study of rainfall is very essential for knowing 
ground water response to large scale pumping in the area. 

The ma^or portion of the rainfall in the area is 
by monsoon, which sets in towards the end of June and 
continues till October. July and August are the peak 
months and more than 80 io of yearly rainfall takes place 
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during July, August axid September* Winter rams in the area 
are scanty and are received towards the end of December and 
sometimes upto the end of February. OIhe monsoon rainfall 
accoimts for about 85 io of the annual rainfall (Bahadur et.al* 
1974, Sef. Fig. 4)* Rainfall recorded at Handia rain~gauge 
station IS generally giteater than that of Bhulpur. The 
rainfall is highly variable vhich often results in drought 
and flood conditions ( see Fig. 5)* (By communication). 

For agricultural purposes, the annual regime 
of precipitation ( monthly distribution through out the year) 
turns out to be more significant than the annual average. 
Oritchfield (1966) has compared precipitation graphs for 
Allahabad (India) and Washington D.C* (U.S.A.)(See Fig.6)and has 
illustrated the difference m the two regimes, although these 
stations have approximately the same average annual ramfall, 
that IS 1061.72 mm (41.8") and 1036.52 mm (40.8”) respectively* 
During the rainy season the prevailmg direction of wind is 
from the west. 

1.5.2 DRAHUGE: 

Ganga is the main river flowing in the southern 
most part of the study area. There is another river namely 
Burna or Varuna which takes birth in this area and drams 
out north eastern part of the area. As frequency and 
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Annual average 40-8 in Annual average 41-8 in 

FIG.6 MONTHLY PRECIPITATION GRAPHS FOR WASHINGTON AND ALLAHABAD 

(Ref- Critchfield,1966,page67) - 
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intensity of daily rainfall in the area created surface 
drainage problems in past hence to take care of the excess 
water accvraulated due to heavy rainfall during some periods 
of the year;, four artificial drains, were constructed, which 
drain out water of the area into the G-anga river (Pig. 2). 
These drains ares 

1. Oheri Tal diain 
2» Upardaha Tal dram 
3. Khairo Tal dram 
4« Rahanawai Tal dram. 

There are a fe\7 big ponds locally called as'Tals' 
in the area, which Y/ere dug out in the past to store water 
during monsoon to control flood and also to provide water 
for domestic use. Some of these ponds are pucca, having 
bathing ghats and pucca steps around its periphery. 

1.5.3 OLimTOlOGY; 

1.5. 3.1 TBI'IEERATUTE MJD liUI-'IIDITIs 

The entire area has humid and sub-tropical 
monsoonic climate. In summer it is dry and hot, v/hile m 
Y/inter it is mild and cold. H-olonged summer is followed 
by ramy season. Summer starts from the month of Ilarch and 
the temperature reaches the highest value during June, v/hen 
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mercury level rises to 44°C (Bahadur et.al. 1974) and sometimes 
to nearly 47°0 as observed in past twenty years* The thirty 
years (1931 to I960) normal values, highest and extreme 
highest values for India' > Meteorological Department Observatory, 
Bamarauli, district Allahabad are given in Table I. During 
winter the temperature is usually less than 13®0. Sometimes 
severe frost causes wide spread damage to the Eabi Crops. 

During the summer, hot wind blows constantly from the west with 
great violence imparting an intense dryness to the atmosphere. 

1 . 5 *4 PAN-EVAPORAT ICM : 

Pan evaporation values for the study area are not 

available. However some values are available for a neighbouring 

area, namely the Kanpur area. Table 2 gives pan evaporation 

data observed at the Chandra Shekhar Azad Agriculture and 

Technological University, Kanpur (C .A.A.T.U.K. ) . (See Ref. by commu- 
nication and Prasad, 1973). 

1.6 WATER TABIE*. 

Ground water occurs both in confined and unconfined 
state in the area (Bisaria and Roy 1976). In the southern 
part of the area, slope of the water seems to be steep and 
in the northern part, it is flatter. It is due to presence of 
the fine and coarse material respectively, in strata of these 
areas. Geological Survey of India has not, so far, 
determined the reduced levels of the study area? hence the 
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exact slope ol water table can not be computed (Ebatnagar 1965)* 

A water table map for May 1965, for tbe study area 
IS shown in Eig* 7* From this map, it is clear that the 
water table in the study area is generally, at a depth of 
4 to 6 meters below G-ronnd level (G-.Ij. ) except in the area 
ad Doming G-anga river where it is 16m to 18 m below the 
ground level ( Bhatnagar 1965)* 

The G-round '7ater Investigation Organisation of U.P. , 
Ifticknow, selected in 1972 a number of open masonry vrells 
in district Allahabad, in, and, near the study area (Pigs. 1 
and 2) at ishich monthly observations of depth of water-table 
are recorded by its field staff. Table 3 gives a record 
of these water levels from 1972 to 1977 (Bahadur and Saksena 
1976, and G¥IO by communication jjOnly two observations in a 
year are shown in the table, one for the month of lilay 
(Bre-monsoon) and other one for the month of October (post- 
monsoon). Maps showing fluctuations in the v;ater table are 
prepared for study area using these observations. One such 
map, for the year 1973, is shovm m Pig. 8 (Bahadur et.al.1974), 
in which average rise from I'([ay to October, in the study area 
IS indicated. In most of the areas ground water table is 
fallmg down. (Ref. IRI 1961, 1968 and 1969). 




PRfi-MONSOON Aid POST MONSOON DiElPTH TO MSR TABLN IN OBSNil'VAEION ISLIS ( IN METERS) 
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1 .7 IEDOLOGYj 
1.7.1 SOIL TYPES: 

Soil IS a mirror of the environment. Soil map shows 
the relative suitability for irrigation of the different soils. 
Both type of soils alluvial as well as residual soils, are 
available in district Allahabad. The Ganga •y Jamuna 
alluviums have been developed by farmers by growing crops. 

OIhe study area is covered by alluvial soils. The soils of 
the district have been classified as shown in Big. 9 for 
the district of Allahabad (ifehrotra 1968; Bahadur and 
Saksena 1976). 

1.8 IMD USE PATTSBI: 

Most of the land m the area is used for agriculture. 
There is no forest area. The area covered by tanks, ’Tals' 

(big ponds) etc. is also comparatively very small. Table 4 
gives details of cultivated area on I. 4 .I 974 (Bahadur et.al. 
1974, Bahadur and Salcaona 1976). 

The usual crops grown are Jowar, Baoara (Millet), 

Maize, Arhar, Paddy and Pulses in Khar if and Barley, 'fflieat, 
Gram, Sweet peas and Sugar Cane in Eabl. Certain traditional 
and new crop rotations adopted in the area are: 
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FIG-9 SOIL MAP OF DISTRICT ALLAHABAD 
(Ref Bahadur and 5aksena,1976) 
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Traditional crop rotation Uevi/ crop rotation 


(1) Bagara-Arhar-Fallov/- (l) Taichung-l’Tative Peddy-T/h.eat 

Barley or Wheat Maxican. 

(rielirotra 1968) 

(2) Hybrid Maize-Wheat- 

( 2 ) Pad d y-P al low-I\'Iai ze - Maxic an . 

Wheat or Barley or 

G-ram, 

(3) Early Paddy Wheat or 
Barley or Peas. 


Some of the crop rotation adopted by the farmers 
of the localised area are: 

(a) Pallow-lWreat-Ohari-G-ram or Peas 

(b) I'daize-PatatOT-Urd and Moong-Wheat or Barley- 
Sanai Pibre. 

(c ) l/Iaize-Patato-Gram-Arhar-and Jowar. 

(d) Pallo-Mlieat-Maize-Peas S^ugar Cane. 

At certain places Pippemnint Plant crops are grown 
in summer which recLUire frequent irrigation during the 
season* (Ref. I.O.A.R. 1068). 


1.9 PROCEESS OP IRRIGATIOH! 


In this area there is no canal irrigation to date, 
but only well irrigation. In well irrigation, generally 
shallow wells (masonry wells) were prevalent in the area 
and some irrigation v;as done from ponds. Development of 
ground water, in this area, vras undertaken by the State 
Government, Irrigation Department about 2 3 years ago (1955). 
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Due to tile success of a numToer of state tube wells (SW) 
constructed by G-erman Water Development Agency, there has 
been a rapid grovrth in deep tube-wells since 1955 m the 
area* With the result there were 288 number energised 
deep STWS m 1976-77 lu the areay These state tube-v/olls 
vary in depth from 61 m to 155*5 m ( 200 ft to 510 ft). 

After the German Water Development Agency, the State tube- 
wells were constructed by Exploratory tube-well Organisation 
(ETO) , Government of India, Digs Division Varanasi and 
Rigs division Allahabad of State U.P. Irrigation Department, 
under various pro 3 ects, such as 110, 5 OO, 259, (759), 800, 
1520 , 2500 Tube-wells projects etc. Rig* 10 shows yearly 
growth of state tube -we 11s (STW ) and draft from the 
year 1955-56 to 1976-77* 

In addition to these STWS' there has been a growth 
in the Minor Irrigation- Works (l/ETT/SB) also such as private 
tube-wells (PTW), pumping set (PS) and Masonry Wells (liW) * 
Until 1976-77, there were 5129 MWS,' 597 PSS' and 2587 PTWS’. 
Pig* 11 shov/s the yearly groy/th in the number of these 
Minor Irrigation v/orks and their draft over the years. 
(Reference personal communication, MIDn Bahadur and Saksena 
197!^ , Table 4, Kumar et.al* 1974 and Bahadur et.al*1974). 


Progressive increase in the cumulative draft from 
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the study aj^ea are also shown for S1¥S' and IKTiJS' in 
I'lg. 12 and 13 respectiTely . It may he seen that the 
total cumulative draft in the year 1976-77 from the 
FiIWS' (i.e. .1/, PS and PW) was 122.33.' hectare meters (99,455 
acre feet) compared to 4693*3 hectare meters ( 38,157 acre 
feet) in the year 1970-71. Similarly, the total draft from 
ST¥S' for 1976-77 was 9801.8 hectare meters (79, 683 acres feet.), 
compared to 48.5 hectare me terfe (3-944 acre feet) for the year 
1955-56 (see Pig. 12). 

Total draft from state tuhe-wells was computed 
hy an averaging process. The whole of 22 years period from 
1956 to 1977 was divided into sir intervals three of 5 years 
duration each (i.e. 1956- 1970), one of three years duration 
(i.e. 1971 to 1973) and two of 2 years duration each (i.e. 

1974 to 1977). A certain numhor of state tube-well^ were 
selected out of total number of energised ST¥B* in each of 
the years and their average discharge and running hours were 
computed for each interval of time mentioned above and for 
each Kharif and Rabi crop separately. Prom those average 
discharges and running hours of the selected ST¥S* of a 
particular year and crop, per ST¥ moan average discharge 
and running hours lor each time interval was calculated. 

To calculate the yearly draft from the state tube-wells some 
model calculations are given in Annexture 1. 
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It is otseived tliat the water table has been going 
down over a large part of the study area. If this process 
continues many of the shallow v/ells will be out of use. 
Further, it is observed that even the deeper state tube-swells 
are affected because of the water level going below the 
pump bowl assembly. It is therefore necessary that the 
operation of the ground water basin should be such as to 
control this problem by a suitable plan of pumping and 
recharging. It is the endeavour in the current investigation 
to formulate a simple mathematical model for the basin and 
study the effects of large scale pumping. Effects of 
artificial recharge to control grcamd water levels is also 
studied* 



CHAPTER II 


2.1 LITERATURE SURVEY: 

2.1.1 HYLROGEOLO&IGAL STUDIES IH GAHGA BAS II: 

Hydrogeological studies in India were started in 
1804. State tube-well (ST W) scheme in U.P.> called as 
''Ganga Valley ti be -we 11 Irrigation Scheme" began under 
Sir Willium Stampe in 1934. Taylor (1936) worked on this 
scheme and prepared a report on the possible lowering of 
water table due to tube-well pumping. According to him 
sub-surface water pumping would not affect the existing 
stability of water table. In years of low rain fall there 
would be fall in the water table which would be recovered in 
years of normal and heavy rainfall. In 1948, Johonston 
International (U.S.A.) was engaged to study and report the 
feasibility of large-scale tube-^ell irrigation development 
(Jones & Hofmann 1967). Irrigation well construction projects 
were started in 1951 and certain efforts for systematic 
studies at some places in the country started in 1953 with the 
inception of All India Ground Water Exploration Project. 

After 1938, in almost every tract of Uttar -Pradesh, 
where state tube-well irrigation was introduced, the water- 
table appeared to move downward continuously. As this 
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continuous lowering of water-table and growing demand of 
state tube-wells were a matter of great public concern, hence 
Bhattacharya (1954) 5 carried out some studies and analysed 
data for 18 years period (1934-1952), for seven doabs east 
and five doabs west of G-anga . He concluded that the water- 
table had stablized at a lower level and there was no 
progressive lowering. 

Pathak (1954) in his preliminary report on ground 
water conditions described criteria for sites for exploratory 
bore holes inU.P. The same author in 1955 5 carried out 
his studies on ground -water occurrence in the alluvial tracts 
of U.P., and described shallow and deep aquifers in which 
former one is under water table conditions and the later one 
under confined conditions. 

Hautiyal (1955) studied artesian water supply of 
Tarai and Bhabar zone of U.P. 

Taylor (1959) on the basis of hydrogeological chara- 
cteristics, methodically arranged the Indian subcontinent 
into eight ground water provinces, and divided the whole 
gangetic basin into Bhabar, Tarai and gangetic plain regions. 

Pandey, Raghav Rao and Karnath (1961) evaluated the 
ground water potentialities of Bhabar zone of U.P. 


Mehta and Adyalkar (1962) carried out similar studies 
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on Tarai and Bhabar zones including sloping plains along 
Himalayan foothills. Bhabar zone was described as recharge 
region and where the aquifers were unconfined and under water 
table conditions, which tended to be confined on the southern 
margin of the zone, only when there was a variation in the 
slope , 

Chaturvedi and Pathak (1963) analysed certain pumping 
tests data of the Indo-Ganget ic plain and described variation 
in hydrogeological characteristics of the aquifers of this 
area. The same authors also studied flow of ground water 
towards wells in the vicinity of a perennial stream i.e. 
upper Gangs Canal and gave their findings regarding recharge 
boundary effect. In 1965, they further studied the flow 
of ground water towards pumping wells and the optimal yield 
under varying geohydro logical conditions and recommended safe 
design discharge for STW as 0.063 cumec (2.25 cusec) instead 
of .042 cumec (1.5 cusec). Average coefficient of transmissi- 
bility for the area studied by them was worked out as .045 
cumec/m (0.479 cusec/ft) and storage coefficient as 20 % * 

Regarding area of Aligarh and Bulandshahar districts 
they reported as follows : 

"Replenishment of the water-table in this area would 
no doubt take place from year to year under the influence of 
local rainfall penetrating the water-table. As the confined 
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water underneath the clay layer, it is also likely to be 
replenished by the leakage from above to a certain extent, 
so long as the water-table is above the piezometric surface 
of the confined aquifer''. 

Singhal (1963) studied some aspects in application of 
pumping test-methods to specific field conditions. 

Raghav Rao (1965 ) evaluated formation constants of 
Saharanpur district area and classified aquifer of the area as 
confined . 

Singhal and Gupta (1966) concluded that deep aquifers 
in Meerut and B/fagaffar Kagar areas indicated leaky confined 
character locally. They also observed value of 'T' and 'S’ 
varying with pumping time. 

Jones and Hofmann (1967) presented a comprehensive 
report under water resources investigation programme for upper 
Gangetic plain. These authors dealt with the topography 
climate, teclonic frame -work, geology, hydrology, hydrogeology, 
geophysical and various other aspects of surface and ground 
water activities. They evaluated all the then existing 
records and analysed critically the various studies, methods 
and results pertaining to other investigations. They described 
that interconnected sand-bed aquifers form the ground water 
reservoir, which is hydraulically continuous throughout most 
of the plain. This continuity is either because of inter- 
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lamination of braided stream and meander belt deposits* 

Gupta (1968) carried out hydrogeological studies 
in Mizaffar Ifagar and parts of Meerut district and applying 
Jacob method ho made efforts to establish certain relationship 
between precipitation and rainfall penetration to the shallow 
gr ound wat er t ab le . 

Mithal (1969) gave a reapraisal of ground water 
distribution and provinces in India. He sub-divided Indo- 
gangetic alluvial province into seven provinces, considering 
several parameters like structure, well and recharge 
characteristics . 

Pathak (1969) outlined regions of artesian flow in 
Basti, Gorakhpur and Deoria districts of U.P. 

Dubey (1969) studied the depths and fluctuations of 
ground water table as a result of discharge and draw-down 
due to local pumping. He also stated the peculiar character- 
istics of Bhabar and Tarai zones. 

Chaterjee (1969) described Ganga basin alluvial tract 
can yield more than 100 mr /hour at a draw down of less than 
10 meters. He also indicated the potentialities of Vindhyan 
sand stone to be tapped as aquifers within the weathered zone. 


Mithal, Singhal and Bajpai (1973), they also have been 
given outline of the ground -water conditions and revealed the 
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deep aquifers as leaky confined nature. According to these 
authors the aquifers followed lithological continuity in 
Uorth-South sections while in the East-West direction it was 
discontinuous . 

Venkatachaliah (1974) worked out coefficient of 

traiismissibility for I.I.l. Kanpur campus area, which varied 
5 4 / 

from 23x10 to 44x10 Ipd/m. for deep aquifers while for 
shallow aquifers it varied from 30x"10^ to 38x10^ Ipd/m. 

He also reported specific capacity varying from 24-1 to 416 Ipm/m 
for deep and 168 to 196 Ipm/m* for shallow aquifers. 

Saksena (1974) computed values of transmissibility T, 

VI 

coefficient of storage S and leakance ■r, by various methods. 

TTf 2 y 

According to him values of T, S and varied from .097 di /min 
to 2,94m^/min, 2.48x10 ^ to 118.0x10 ^ and 1.1x10 ^ to lO.Oxlo"^ 
respectively. He reported specific yield as 0.118 and recharge 
due to rainfall as 255 mm. for the Oanga Ramganga doab . 

He further concluded as below : 

"The present maximum, safe-yield has been worked out 
as 4,01, 300 hect m. and the utilizable safe yield as 2,80,900 
hect m. The present draft on account of all souroos is 2, 53 >800 
liect m. the balance availability thus being only 27100 Hect m- 
An extra recharge of 21 ,000 hect m. shall be available due to 
recent construction of Ramganga feeder. However this may not 
bo sufficient to meet future demand of ground water for 
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irrigation and hence artificial recharge will also "be essential 
in the doab 

Bahadur and Sahsena(1 975 ) gave an appraisal of ground 
water potential in U.P. and made some efforts for evaluating 
the utilisable annual ground water potential or safe yield as 
52,55 lakh hect.m, (42,5 million acreft) while actual drawl 
of ground water was calculated as 27 *00 lakh hect*m. for the 
year 1973-74. On the basis of economic running hours of 
tube-wells state of U.P. is committed to utilize 41 *20 lakh 
hect.m. as annual drawl of ground water. 

Bahadur and Saksena (1976) presented a preliminary 
report on geohydrological investigation to design well field 
near Phulpur project area and evaluated formation constants 
for the area. 

Pathak, Yenkatesan and Bhattacharya (1976) reported 
the results of exploratory drilling carried out over the last 
two decades. Highly potential aquifers v/hich can yield 
180 to 360 m^/hr for economic drawdown have been located 
with a depth ranging from 250 m to within 600 m in the Central 
Ganga Alluvial Plains. It has also been observed that the 
clay beds lying over the confined aquifers progressively 
increase in thickness from Kanpur eastwards . 


In certain very potential aquifers, though commonly 
lenticular thin and limited in extent, have been found to 
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exisx in the south of the Marginal Alluvial Plains shallow 
tube-wells, with a depth ranging from 45 to 100 m and water 
level rangiiig 7.0 to 26.0 m below ground level, generally 
yielding 60 to 240 hit /hr for economic drawdowns of the order 
of 3 to 16 meters, have been constructed. 

Bisaria and Roy (1976) carried out their studies 
regarding ground water resource of I&iinpuri Pistrict and 
reported that there are two prominent aquifers within 150 m. 
below ground surface. Average total thickness of the aquifers 
at depths of 30 m and 100 m was reported as 12m and 44 m 
respectively. 

Chaturvedi (1977) carried out hydrogeological 
investigations in the neighbouring district of Mirzapur and 
reported values of transmissibility coefficient ranging between 
15000 to 25000 gpd./ft. with field permeability around 300 gpd/f t . 
and specific capacity ranging between 770 gph/ft and 1560 gph/ft* 

2.1 .2 IMESTIGAIIOIB IN THE STUDY AREA: 

So far no detailed hydrogeological investigations 
of the study area have been carried out. Whatever studies 
have been made tod ate, are related mostly to the behaviour of 
the water table in the upper strata. 

I.R.I. (1968, 1969) carried out some studies pertaining 
to the behaviour of ground water tables in Gaioga-Ghaghara and 
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Ganga-Sarda doabs and concluded the then drawl through tube-wells 
as within safe limit . 

Eecently, some efforts have been made by newly created 
Ground Water Investigation-Organisation, lucknow, to carry out 
some preliminary studies for certain isolated areas, which are 
compiled (unpublished) as technical feasibility reports for 
Minor Irrigation Projects. These projects relate mainly to 
dugwells and private shallow tube-wells. 

This organization carried out some preliminary studies 
in the area, and calculated annual recharge of ground water 
on the basis of water table fluctuations of 2.5 to 2.9 m due 
to rainfall and a specific yield of 

Work of certain other authors pertaining to the study 
area is mentioned below. 

Bhatnagar (1965 )? during his field season 1964-65 5 
carried out some geohydr ological studies in part of Allahabad 
and Mirzapur districts, and recorded depth of water tables, 
temperature total depth and diameter of dug wells . He also 
collected water samples and evaluated coefficient: of txans- 
missibility by conducting a pumping test at Rudapur, state 
tube-well of Phulpur Tehsil as 536 .8 m /day. Total depth and 
pumping rate recorded for this tube well are 63 *99 m and 403 gpm 
respect ively . 



Khanna (1973 and 1974) reviewed the work of Bhatnagar 
and studied ground water conditions in district Allahabad 
and summarized the draw down, discharge and specific capacity 
values for alluvial aquifers of northern part of district 
Mirzapur . 

Kumar; Singh, Ifelviya and Bisaria (1974) studied 
technical feasibility of ground water development on compact 
area basis in Phulpur, Baheria and Bahadur pur blocks of Tehsil 
Phulpur and Pratappur block of fehsil Handia. Chemical quality 
of ground water was also examined. They assumed unit draft for 
private tubo-wells as 3*7 hect.m. (30 acre ft ) 

Bahadur, Asthana, Bisaria, lfe.lv lya and Sharma (1974) 
did the same for district Allahabad assuming unit draft as 
2.22 hect m. (18 acre ft.) regarding private tube-wells. 

All these authors assumed the unit draft for Eahets, 
Masonary Wells (M7) , Pumping Sets (PS) and State Tube Wells 
(STW) as 0.55 hoct .m. (4.5 acre ft), 1.48 hect.m. (12 acre ft.) 
and 34.53 hect.m. (280 acre ft.) respectively. 

Baha(^ur & Saksena (1976) studied status of ground water 
in Ramganga command area from the viewpoint of geology, 
hydrogeology, meteorology, climatology and various other 
parameters. They evaluated water balance in the command area 
assuming the above mentioned unit drafts except the one for 
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state tube-wells which was taken as 40 hect . m. 

2.1 .3 mTHEMA.TIGAl MODEllIlfG AI® S HALATION TECHNIQUE: 

There is voluminous literature on mathematical modelling, 
analog and digital computers applied to ground water problems. 

Walton and Eeill (I960) used technique of mathematical 
models and a digital computer to analyse ground water problems. 

Walton (1962) gave a sample programme and flow chart 
and suggested analytical methods for evaluating characteristics 
of well and aquifer of Chicago area. 

Eerris, Knowles, Brown and Stallman (1962) described 
a procedure for setting up the image wells which can replace 
the geometric boundaries and gave theory of aquifer tests. 

Walton and Erickett (1965) gave a very clear account 
of the analog, simulation of the aquifer system in Illinois 

U.S.A. 

Tyson and Weber (1964) reported the use of a general 
purpose analog and digital computers for the coastal plain 
of Los Angles (U.S.A.). 

Hantush (1964) gave formulae for draw down and 
evaluating formation constants, if the complex aquifer system 
IS replaced by a leaky artesian or a water table aquifer. 

Remson, Appel and Webster (1965) gave a solution to 
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the problems of ground water system, by Digital computer and 
described that an asymmetrical finite difference networks is 
easier to solve problem arising due to cumbersome and very 
irregular geometry of the boundary. 

White and Hand (1965) made an electric analog analysis 
of San Simon Basin, Arizona (U.S.A.) and constructed a two 
layers model. They also made a similar analysis for Cochise 
and Graham counties in Arizona. 

Moore and Leonard (1967) reported the data requirements 
and preliminary results of an analogue model evaluation of the 
Arkansas River Valley in Eastern Colorado (U.S.A.)* 

Prickett and lonnquist (1968) gave a comparative study 
of analog and digital simulation technique applied to various 
situation. 

Radhakr^shnan (1969) deals with a new technique of 
direct simulation analog computer and its limitations. The 
new technique of continuous resistance electrical analog 
in place of discrete or fixed resistors in the net work along 
with its advantages principles of design are also given in 
his report. 

Rushton and Bannister (1970) reported on slow time 
resistance capacitance analOF as an alternative to the usual 
fast time analog. 
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lakshminarayana (1971) reviewed electric analog 
models for management of aquifers with the help of some 
examples of mathematical models for simple and complex 
geometrical boundaries. According to him the model can be 
useful if the historical data are reliable. Reliable analytical, 
analog and digital models can then be developed for efficient 
management of the aquifers. 

Lakshminarayana , Subramanium, and Kognolkar (1975) 
developed a direct electric analog model based upon the 
analogy between the flow of electric current and laminar flow 
of fluid. They used it for studying the response of an 
aquifer for various pumping and recharging schemes. 

Ramaseshan (1976) described steps for digital simulation 
and choice of computers by explaining their utility, performance 
and ac curacy . 

The same author gave a note under the heading of 
analog simulation and described briefly various procedures 
such as scaling, checking and others applications of the 
analog computer. 



CHAPTER III 


3.1 HYPROGEOIO&Y: 

The Hydrogeology of the area under study, is 
oomplicated* The bore hole seotionsj^west tc^east (lire 
and south-west to north-east (line.X-}^’) (see Pig. 2) passing 
through the central and southern part of the area respectively, 
show the presence of three hard clay (or its admixture with 
kankar) horizons, separated by two sand horizons comprising 
mainly of fine to medium sands. It can be stated that besides 
the shallow aquifer and occassional perched aquifers v/ithin the 
thick back swamp clay (or clay mixed with kankar) horizons 
(thickness varying from 15 m to 50 m) there are two prominent 
and persistent fine to medium aquifers v/ithin 155.5 m below 
ground level. The average of the total maximum thicknesses 
of these upper and lower granular zones, upto the depth of 
76m and 155*5 m, are 15 m and 76.2 m respectively. These 
two principal aquifers are further split up by the clay wedges. 
Hence due to the presence of a number of lenticular aand 
layers in the intervening clay-silt horizons. OTio total 
thickness and the apparent numbers of the granular horizons 
vary from place to place as evident from Pig. 3,14, 15, and 16* 

Sub— surface geological cross sections (correlation) 
of the aquifers has been attempted and tentatively worked out 
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on tile iDasxs of tlie lithologic al— logs of different lore-holes 
drilled in the area along line X-Z’, Y-Y’ and Z-Z' (See 
Pigs. 14 > 15 and 16). 

Despite best efforts all the information regarding 
details of slots or mesh-opening of the strainer, sizes of 
gravels and sieve -analysis of aquifer materials, the water 
quality, and all the total strata charts for 288 nos .bored 
state tube-v;ells could not be obtained for the study areas. 

[Qie available strata-charts were used for visual classification 
of different aquifer materials. Pigs. 5, 14 , 15 and 16 shows 
typical strata-charts of the aquifers in the region. It 
may be seen from the figures , that as we go below the 
ground level, we come across horizons of silty loam, hard 
clay mixed with kanhar, sandstone and fine sand of thicknesses 
generally, in the range of 3 to 8 m, 15 to 50 m, 0.3 to 
3 m and 7*5 to 53 m respectively. The sand (fine, medium, 
and coarse) gravel and the kankar~rich silt clay layers are 
the main store house of ground water in the study area. 

Oilbere are occassional layers of coarse-sand, gravel and 
kankar, v/ithin the sand horizons. The sands are generally 
reddish and greyish in colour and the coarse sand is 
commonly comprised of angular to sub-rounded grains of 
quartz. All the available data are shown in Annextire 2.. 

Hist-ory charts of working of ST¥S' and pump efficiency registers 
were also studied as shown in Annexure 1, (Ref. by communication 
UPID). 




Saidabad bloc 


Handia block 


i ;1 Clay finixed with karlkar 
Non water ^ yielding • 
horizon 

Aquifer : j. 

TTTl Surface c lav drldd'm-'A' ' '■ / 


r.pngg. ccpTinM 













Clay mixed with kankar ' 

Non water yielding horizon ■ 

Aquifer QUl Surface clay or loam 


GEOLOGICAL CROSS-SECTION ALONG 









Pr at ap pur block 




'"'71^' Clay • P''-! 

,|. pm Cloy mixed with . kankar 
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3.2 PIPE ASSBIffilY IE TAILS: 

A number of state tube-wells (288 nos) were drilled 
to explore tlie ground water potential and they are being 
used to augment irrigation supplies in the area of study. 

The typical assembly details along with strata-charts are 
shown in Pigs. 3a, 3b and 3c. As per personal knowledge 
of the author, three types of pipe assemblies have generally, 
been installed in the study area: 

(1) M.S. pipe assembly having 300 mm 0 casing or 
housing pipe, 150 mm 0 blind and 150 mm p slotted 
pipes connected with reducer and sockets. 

( 2 ) M.S. pipe assembly having 350 mm 0 casing or 
housing pipe, with 200 mm 0 blind and slotted 
pipes connected vertically wfith 350 mm to 200 mm^ 
reducer and sockets for 200 mn 0 pipes. 

( 3 ) A.C.C. pipe assembly of 250 mm 0 throughout the 
length (i.e. without any reducer) including casing 
or housing, blind and slotted pipes with horizontal 
slots . 

The depth of the housing pipe adopted ; has followed 
roughly the following relationship: 

Lepth of housing pipe in feet = Depth to piezometric level in 

feet + 10R 

Ihere R varied from 4.2 to 10,0 ft. m different years in the area. 
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The value of H increased v/ith the passage of time. In 1955 
it was 4»2 to 4-. 9 feet while in 1974-75 it was kept as 
10 feet. 

3.5 AQTJII13R CilARAC EIRISTICS ; 

As the sand beds are generally lenticular and there 
are rapid alterations and gradations between granular and 
clayey horizonos, aq.uifer thickness ranges from a few meters 
to several tens of meters within a distance of a few kilometers. 
The near surface groimd water is generally unconfined while 
deeper aquifers commonly contain water in confined condition 
in the study area. 

If the confined sand is much more permeable than 
the confined clay or silt layer above it, (as this condition 
apparently is fulfilled in the present case), the leakage can 
be considered as vertical in the semiconf ining layer and 
horizontal in the confined aquifers ( Ohaturvedi and Pathak 1970). 

The formation constants i.e. the coefficients of 
permeability, transmissibility, storage and leakage 
describe the hydraulic characteristics of the aquifer. To 
study perform aace of the aquifer and to determine the 
formation constants, no data were available for the study 
area. However, data of pumpmg-tests conducted at sites 
in the nearby area namely Ujh Mungeri- and Raghopur of 
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district Yaranasi were available (Hasan et.al. 1974- ). THe 
IJ;]h Hunger 1 ( 26 j BHadohigroup) and Haghopur (80 Bhadohigroup) 
wells were pumped for 347 and 425 minutes at a steady 
discharge of 2.15 m^/minute ( 567 USGPM) and 3*69 m^/minute 
(975' USGPM) respectively and the reduction of water levels 
were recorded in observation wells at different time* Ihe 
observation wells for Ugh Mungeri pumping well and for 
Eaghopur pumping well v/ere siijuated at distances 56.71 m 
(186’) and 45*73m (150’) from the pumping wells respectively. 
The recovery of water levels v;ere further recorded in the both 
observation v/ells, at different times, as 270 and 220 minutes. 
These both sides are situated north of river Ganga. The 
geological cross sections of pumping and observation v/ells 
are shown in Pig. 17 . The test data are given in Tables 5 
and 6. The coefficients of transmissib^lity, storage, and 
leakage were computed by type curve method. 

Using values of tables 5 and 6 tv/o data curves were 
prepared by plotting value of draw-dov/n 's' vs time 
t. These data curves were superimposed on type curves and 
the following match point coordinates v/ere obtained. Por 
case I (Table 5), see Pig. 18. 

(1) ¥ ( u, -4“ ) = 1i.O 

Jj 

( 2 ) — = 10.0 

u 



TABIE 5 


PLIIP 3SST AT UJH mGBRI 


Ho. and Group 26 BG(Bhodoh.i Group) 

Lorgitude 82° 19’ Bast and 
Latitude 25° 19’ North 
Gyanpur 

Varanasi 

Discharge Q » 2*15 mVininute (567 USGPM) 

Observation ¥elli Old Bailed and Abandoned STW existed nearby 
Distance between Pumping and Observation -well? jt = 56»71 m(t86’) 


Name of Pumping ¥ell: 

Ujh Hunger 1 (recons true ted) 
Location on Toposheet 
63^ K (GSl)s 

TehsilJ 

Districts 


Depth of ¥ater below Ground Level ; 6*52 m (21'.374’ ) 

Lithological log and total depth of STW 26 BG As shovm in 
and Observation wells Pig* 17(a) 

(a) Observation During Dumpings 


S.No. 

Time (t.) aince 
Pumping Started 

Wauer tevel 
in Peet 

Draw-down 
in Peet 

Draw-down 
in Meters 

1i 

2 

3 

4 

5j 

r 


21.374 

0.000 

0,000 

2 


21.3950 

0,021 

0.006 

3 

t 

21.417 

0.043 

0,013 

4 

a 

21.437 

0.063- 

0.019 

5 

0 

21.450 

0.084 

0.026 

6 

10 

21.500 

0.126 

0.038 

7 

11 

21.520 

0.144 

0.044 

8 

11 

21.562 

0.188 

0.057 

9 

16 

21„583 

0,209 

0.064 

10 


21.603. 

0.229 

0.070 


0 ontd • • • » 
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Table 5 oojitd*.** 



1 


2 


3. 


4. 

5 


11 


20 


21.. 624 


0.250 

0,076 


12 


25 


24. 666 


0.292 

0.089 


13 


30 


21'.7017 


0.333 

0,102 


14 


35 


21..728 


0,354 

0,108 


15 


40 


21.770 


0.396 

0,124 


16 


50 


21.812 


0.438 

0,134 


17 


60 


24.833 


0.459 

0.140 


18 


70 


21.853^ 


0.479 

0.146 


19 


80 


21.874 


0,500 

0.152 


20 


90 


21,. 875 


0.521 

0.159 


21i 


r05 


21.927 


0.553y 

0.169 


22 


465 


22 . 000 


0.626 

0.194 


^5 


310 


22.042 


0.688 

0.210 


24 


347 


22.062 

Pump stopped 

0.688 0.210 

due to Electric failirce 

(B) 

Observation 

During Recouperation: 



Sl,Uo. 

Time ( t * ) 
in Minutes 
since pumping 
stopped 

Time j in 

Minutes -since 
pumping 
started 

Mesidual 

Dr av,rd own 

Ratio 

t/t* 



Beet 

Jleter 


t 




3> 


4 

51 

6l 

11 


11 


348 


0.688 

0,210 

348.0 

2 


tl 


349 


0.688 

0.2-10 

174.3 

3^ 




350 


0. 66ti 

0,202 

116.7 


0 0X1 ij d • • • • 
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1 

2 ■ 

5> 

4 

5^ 

6 

4 

5 

552 

0. 646 

0.197 

70.4 

5 

8 

355 

0.594, 

0.181. 

44.3' 

6 

15 

360 

0.553 

0.169 

27.7 

7 

17 

363^ 

0.500 

0.152 

21.. 3 

8 

22 

369 

0.459 

0,140 

16,8 

9 

27 

374 

0.417 

0.127 

13.9 

1D 

32 

379 

0.376 

0.115 

11.8 

1.1 

40 

387 

0.333' 

0.102 

9.7 

T8 

50 

397 

0.314 

0.096 

7.9 

15 

60 

407 

0.217 

0.066 

6.8 

14 

7/0 

417 

0.229 

0.070 

6.0 

15 

80 

427 

0.299 

0.064 

5.3 

16 

100 

447 

0,188 

0.057 

4.5 

17 

120 

467 

0.167 

0.051 

3.9 

18 

150 

497 

0.167 

0,051 

3.3 

19 

180 

527 

0.126 

0.038 

2.9 

2dD 

240 

587 

0.105 

0.032 

2.4 

21. 

270 

617 

0.084 

0.026 

2.3' 



• Timeft) in minutes ^ ^ 

FIG.18 pump test at UJH MUNGERI T. GYANPUR (VARANASI) 
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(3) s 

(4) t 


= 0.07 m 

= 50.00 minutes 

= 0.25 


The following eq.uations are used for calculating 


the aq.uifer parameters. 


-1— ¥ ( u, — ) 

4 7T; 1 B 



( 1 ) 


( 2 ) 


(3) 


where s = draw down in me ter ^ 

Q = discharge in m^/minute 

T = trafismissibility coefficient in m /minute 
S = coefficient of storage 

IT = distance from pumping well to observation well in 
meters 

t = time of draw down in minutes 
u = variable of integration 

¥(u,™) = well fijnction for leaky artesian aiuifer with 

B fully penetrating wells without water released 

from storage in aquitard and constant discharge 
condit;;on. 

B = a oonetant known as leakage factor 
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T 

k’/b’ 


ratio of transmissibility and leakage 
coefficients, 


kVb' 


k 


leakance 
of lealcage 


or leakage factor or coefficient 
in sec."”* or day"”' 


coefficient of permeability in ii/day 


k' 

b 


vertical permeability of the confining layer 
in n/day 

satiirated thickness of aq.nifers in meters 


b’ = thickness of the confining layer or 
aq.uaitard in meters. 


(i) 


Using Q = 2.15 m^/minute 

r: = 56.71 meters and the above match point 


coordinates we gets 


Q 


T = 


¥ (u, 


471 s 

2.15 1 1 . 
X 0.07 


B 


) 


( 4 ) 


3 P 

= 2.145 mvminute/meter or m /minute 

= 3521.38 m^/day = 3521 m^/day (say) 

(11) S = ^ where r = 3216 m (say) (5) 

u 

4, 1C 2.445 X 50 
to X 3216 

= O.O152 

S = 1.52 X 10 ~^ 

S = 1.5 X 1D“-2 (say) 
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(ill) 


r 

F 

or B 



( 6 ) 


B = 51456.39 


T 


3524.38 

51456.39 
= 0.0684 day 


(7) 


( per day ) 


^ or 0,07 day (say) 


Hence leakance 


7 X 10~'^ secT'^ 


k* -.y x-i 

’ — - =7x10' sec . 

b* 


Case II (Table 6 ) see Big. 19? 

The following match point coordinates were obtained. 
Match point coordinates are s 

(1) ¥ (u, -4- ) = 2.0 

Jj 

i: 

( 2 ) — = 200.0 

u 

(3) s = 0,4 m 

(4) t =110,00 minutes 


(5) 


£ 

3 


0.17 
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TABU) 6 

PIII-3B T33T AT RAGHOPim 


Name of Pumping T/ell! Bo, and Group 80 BG (Bhodohi Group) 

EagBopur (recons cruc ted ) 

Location on Toposheet Longitude 82°35’ East and 

63 K (GSI): 


Latitude 25°21’ Borth 
TeBsilJ Gyanpur 

Districts Vairanasi 

LiscBarge Q = 3>69 mVminute (975 BSGPM) 

OBservation Fells Old Palled and Abdtndoned STY/ existed iaearby 
Distance between pumping and observation wells n = 45»73iii (150') 
Depth of Fater below ground level s 8.98 m (29«458') 


Lithological log and total depth of STW 80 BG As shown in 
and observation wells Pig» 17(b) 


(A) 

Observation 

During 

Pumping : 



S.Bo, 

Time (t) since 
Pumping Started 

Water Level 
in Peet- 

Draw-d own 
in Peet- 

Drav\?-down 
in Meters 

1i 

2 


3^ 

4 

5> 

1i 

1i 


29.791 

0.335 

0.102 

2 

2 


30.083 

0,625 

0.157 

3 

3^ 


30.333 

0.875 

0.267 

4 

4 


30.458 

1„060 

0 . 323 . 

5 

Cr 


30.562 

t .104 

0.337 

6 

6 


30.666 

1.208 

0.368 

7 

rf 

1 


30.750 

11.292 

0.394 

8 

$ 


30.812 

1.354 

0.413 

9 

C 


30 . 853 ^ 

1.395 

0.425 


Contd 
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Table 6 contd*.. 


1, 


3 j 

4, 

5 

I'D 

10 

30.917 

1.459 

0.445 

11 

12 

31,. 000 

1.54^ 

0.470 

1-2 

14 

31.103^ 

1i. 645 

0.502 

13 

1,6 

31.. 167 

1.709 

0.521 

14 

18 

31.208 

I1.75O 

0.534 

15 

20 

31.270 

1..812. 

0.552 

16 

25 

31.355 

1,.895 

0.578 

17 

30 

31.437 

1.979 

0.603 

18 

35 

31.500 

2.042. 

0.623 

19 

4S) 

31.451 

2.083j 

0.635 

20 

50 

31.583^ 

2.125 

0.698 

21. 

60 

31. 666 

2.208 

0.673 

22 

70 

31.707 

2.249 

0.686 

23 

80 

31.750 

2.292 

0.699 

24 

100 

31.7911 

2.333 

0.711 

25 

120 

31.874 

2.416 

0.737 

26 

140 

31.874 

2..4I6 

0.737 

27 

180 

31.970 

2^.512 

0.766 

28 

220 

32.000 

2.542 

0.775 

29 

260 

32.020 

2.562' 

O.78I1 

30 

520 

32.020 

2.562 

O.78I1 

31i 

380 

32.020 

2.562 

0.78t 

32 

425 

32.020 

2.562 

0.781: 


Oontd 


Table 6 contd. . . . 

(b) ObserTation During Recouperation 
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Sl.Io. 

Time ( t ’ ) 
in Minutes 
since pumping 
stopped 

Time ( t ) 
Minutes 
pumping 
started 

in Residual 

since Drawdown 

Beet Meter 

Ratio 

t/t ’ 

11 

2c 

3 

4! 

■ 5 

-6 

1i 

1, 

426 

2.292- 

0.699 

426.0 

2 

2- 

427 

2.042 

0.623 

213.5 

3^ 

3. 

428 

1.792 

0.546 

142.7 

4 

4 

429 

1.375 

0.449 

407.3 

5 

5 

430 

t.29R 

0 . 394 , 

86.0 

6 

6 

431 

1.208 

0.368 

71.8 

7 

7 

432 

4.125 

0.343.' 

61.7 

8 

8 

433 

1 . 042 : 

O. 3 I 8 

54.4 

9 

10 

435 

0.958 

0.292 

43.5' 

10 

12 

437 

0.913 

0.278 

36.4 

11 

14 

239 

0.875 

0.267 

31.4 

12 

16 

441 

0.83,3 

0.254 

27 . 6 , 

13 

20 

445 

O. 7 O 8 

0.2.16 

22.3 

14 

25 

450 

0.625 

0.191 

18.0 

15 

30 

455 

0.54R 

0.465 

15.2 

16 

4,0 

465 

0.458 

0.140 

41.6 

17 

50 

475 

0.375 

0.114 

9.5 

18 

60 

485 

0.333 

0.102 

8.1 

19 

80 

505 . 

0.208 

0.063 

6.3-^ 

20 

100 

525 

0. 166 

0.05 4 

5.25 

24 

130 

555 

0.103- 

0 . 031 , 

4»3 

22 

1i60 

585 

0.083^ 

0.025 

3.7 

23 

220 

645 

0.062- 

0.049 

2.93' 
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Using Q = 3 *69 m^/minu1;es 


(i) 


(ii) 


(ill) 


T = 45 *73 meters 
2 2 

r = 2091.2 m and the above match point 
coordinates we gets 


W (u, 


4 s 

3.69 X 2 


B 




( 8 ) 


4 m X 0.4 

= 1 . 4 67 6 m^/ minute/ m 

= 2ti1l3.3^ m^/day = 2113 m^/day (say) 

4Tt 


or m / minute 

.2 


S = 


S = 


1 


11 


4, X 1.4676 X 1,10 


200 X 2091.2 
= 0.00134, 

S = 1.54 X 10“^ 


(9) 


1.5 X 10”^ (say) 


r 

B “ 
3 = 


k' 


Q,17 

45.73 

0,17 

269,0 

I 

21,13.36 


( 10 ) 


269 X 269 
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-1 -1 

— = 0.0292 day =0.03,' day (say) 

k ' —7 —-I 

= 3 X 10 sec. 

To* 

3.3*1 ESSXjLTS op PIJICPIITG TESTS r 

Prom the study of the above tests on acLUifers at two 
sites (i.e. Ugh Mungeri and Raghopur of district Varanasi) 
it may be seen that coefficients of transmissibility, storage 

p 

and leakage varied from 2113'*36 to 35flt.38 m /day , 

0.00152 to 0,0154 and 3 x 10 to 7 x 10 sec."^ respectively* 
Geological cross-sections of these sites are shown in Pig, 17a 
and 17b respectively. The duration of the tests, conducted 
in the tube-wells are 347 and 425 minutes only, which is 
rather very short and hence the results obtained for T, S and 
leakance are not likely to be true representation of the 
aq.uifer characteristics of the area. Typically long 
duration tests of the order of several days should be 
conducted in the area under desired ideal conditions for 
evaluating the formation constants of the aq.uifer. 

The water table depth in the study area is observed 
and recorded every month on selected open wells by the 
State Ground Water Investigation Organisation, lucknow* 
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Pie zome trie level depth in each state tube -we 11 
IS observed twice a year before arrival of the monsoon and 
giust after it is over i.e« at the beginning of each of the 
two crops (Khar if and Rabi), by State Irrigation Tube-well 
Department. Maps showing the location of open masonry wells 
on which periodical observations of water table are recorded 
are shown in Pigs. 1 and 2 and contour maps for shovmng water 
table depth in May 1976 is shown in Pig. 20, The contour 
maps shov/ing depth to piezometric surface in state tube-wells 
in May 1959 and May 1976 are shown in Pigs. 21 and 22 
respectively. These figures shows that water table and 
piezometric level in the study area has moved down ward. 

It has not been possible to ascertain, how 
accurate these data are. Ideally speaking, when observations 
are made on a state tube-well or open wells no water from 
the adjoining v;ells should be pumped out , so that there is 
no interference in the piezometric level and water table 
level of the observation well. It is very likely that this 
condition was not fulfilled while taking the observations 
at the sites. 







CHAPTER Y 


5.1 RESULTS, DISCUSS lOH AM) GORCinSIOR-: 

5.2 IHCRODUCTIOM 

The response of aquifei* to large scale pumping in 
Handia Tehsil is presented in this Chapter, The results 
are discussed under various assumed operating policies. As 
mentioned in Chapter 17, since the value of 'S’ was deter- 
mined by short duration pumping test, the effect of an 
increased 'S' on the aq_uifer response is also discussed. 

5.3 STAMDARD SET; 

Eor purposes of comparison, the following parameters 
are used as the standard set . 

S = 0.015 

T = 2985 m^/day 

Q = 2446 m^ /day 

No . of wells = 289 

No . of Recharge Wells = None 

No. of Seasons - two in a year namely t^ = 62.5 days 

and ^2 = 125 days 

Using the above values, we get the total amount of water 
lifted from the entire area in each season as 4418.0 hectare 
meters per season or 8836 hectare meters in a year. The 
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SABIE 7 

OOIuIOi’LY UoYD Ti^T:DiL.TIG..L IIOIEL SQIL.TIOIS 


Si. No. I'latlieiiiatical Model liquations Applied to 

used in metric system 


1.. s = w(u) 

4jx T 

r^S 

u = — 

4-Tt 


Isotropic sionlealcy 
artesian aquifer 
with fully penetrating 
wells and constant- 
discharge conditions 


2 . 


Q r 

s = ™ — — - , TT(uj— >,') 
I m 


^ 4 1 t 


Isotropic nonlealcy 
artesian aquifer 
with partially 
penetrating wells 
and constant discharge 
conditions 



m 


5. 


Q , n 

3 = «7(u,— 

4. TCh 


r 

B 


u = 


■i/(^ ) 

m 

441: t 


Isotropic lealcy 
artesian aquifer with 
fully Penetrating 
wells and constant 
discharge conditions 
without water 
released from storage 
in aquitard. 


or 


229 Q ( £_) , 
s = ~+ — ^ 0 ^ g ^ (in dimeric an 

unit) 

s = int” ^ "tT™ ^ 

B Oontd.... 
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Table 7 oontd... 


SloNo. Matliematical Ibdel Sq.uations 

used in metric systems 

Q ^ > 

® “ 4^T Bfe 

r^S 
u = — — 

« 4 T t 

r%y 

^ 4 T t 


Applied to 


Isotropic water- 
table aquifer 
with, fully 
penetrating, wells 
and constant 
discharge 
conditions* 



where? 

s = drawdown in meters ? 

Q = discharge in mvday 

T = coefficient of transmissibility of aquifer in m^/day 

S = coefficient of storage of aquifer? fi?action 

r = distance from production well to observation 
point in meters 

t = time after pumping started in days 
m = saturated thickness of aquifer in meters 


= distance from top of aquifer to top of screen 
in meter 
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p’ = coefficxent of permeability of aquitard in 

iiV^day 

m’ = saturated thickness of aq.uitard in meters 

Sy = specific yield of 8q.uifer in meters 

ICq = Bessel function of the zeroth order and 
second kind. 

¥(u), Yir(u, r/B), ¥(u, r/Bt), ^(uyr/B, are v/ell 

functions* 

In applying the analytical methods mentioned above, 
the principie. of super position is made use of . That is, 
since rhe approximate governing differential equation used 
in the simplified models is linear, the effects of pumping 
or recharge from severral wells are superposed* If the 
number of wells operating in an aquifer is small, this 
addition can be done manually* If the number of wells is 
large then recourse is taken to digital computers. 

Boundary conditions are usually taken into account 
in these analytical methods by the method of images. 

Iigs. 23 and 24 shov/s the schemes that are used for simple 
geometries (Walton 1970), 

As can be seen from the Bigs. 23 and 24 , this 

method may result in a very lar^ number of image wells, 

but it IS not necessary to include ima^e wells which are 
very far off from the point under consideration. A graphical 

technique is used in deciding the number of image wells, to 




I 



FIG 23 IMAGE WELL PATTERN FOR A QUADRANT 
AND A WEDGE 
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iDe considered in a given problem (see Fig. 25)» Fr&m 
these figures it can be seen that only those numbers 
of image ?;ells need to be tahen which come within an 

p 

r = 600 m for the following parameter s s 1 = 3521 m /day? 

S = 1.5-2: 10“^ ; Q = 1.344 mVsec.; v>x 1.16 2; 10^ mVday; 

r/B = 0.25 and t = 146 days. 

This techniq^ue is applied as a first step 
on the basis of a simplified model adopted for 

the Handia area The area is hounded by Ganga on the 
south . The length and breadth of the area are 28 Ion. 
and 27.8 kn. respectively. The area rs divided into 
nine cells and the wells located in each cell are considered 
to be concentrated at the centre of the cell. The number of 
image vrells in this case comes out to be nine. Assuming 
that there are in all 288 state tube-wells in this area 
as of 1976-77 each cell represents a well field of J2 state 
tube-wells. Assuming a capacity of each of the tube-well 
as 0.042 curtiec ( 1i.5 cusec) the 32 tube— wells will have 
a pumping capacity of 1.344 cumec. The response of the 
piezometric surface due to simultaneous pimping of all 
the v^ells c-omes out to be about 60 meters at each of the 
pumping centers. This large drawdown is because the well 
discharges in a cell are concentrated at centre of the cell. 
If, however, the total discharge from a cell is assumed to be 
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uniformly distributed over the cell then the drawdovm comes 
out to he about 5 meters. The actual drawdown due to 
pumping of 32 state tuhe-wells in a cell will he between 
these two values. 

In order to get a more accurate representation of 
the aquifer response a digital model described in next 
section IS used. 

4.3 IIG-ITAL MOIEI: 

As the number of wells pumping from an aquifer 
increases, response calculation manually becomes redious. 
Digital models are used in such cases. In applying a 
digital model, the aquifer is first descr-fetized by superposing 
a grid of horizontal and vertical lines. The intersection 
of the grid lines are termed as nodes. 

The differential equation governing ground water 
flow in non~homogeneous, isotropic aquifer in two dimensions 
IS given by; 

5 5h 6 oh 6h 

2 — ( — — ) + 2 ( ) = s + Q (11) 

6x 6x 6y 6y St 

Tdiere, T = transmissibility of the aquifer in the x and 
y direction in the horizontal plane, 

h = storage coefficient 

Q = net ground water withdrawl per unit area. 
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X and y = rectangular coordinates, 

t = tine coordinates* 

lliis equation is tliexo vcritten for each node* The 
differentials ox and 6y and ot. are approximated by 
differences ^'X , /^y , and fvt. The discrfitized model is 
a reasonable representation of the continuous system 
provided X, y are small compared to total area of the 
aquifer * 

The difference equation for each node can be derived 
either from the differential equations given above or from 
physical considerations using harcy’s law and Continuity 
Equations* The finite difference equation may be either 
implicit or explicit* In the implicit method the space 
derivatives are replaced by finite differences at the time 
at which the heads are to be calculated* This involves 
solving a set of simultaneous equations but the advantage in 
this method is that it is unconditionally stable regardless 
of the size of the time increment* 

Using a implicit finite difference scheme for the 
present problem, we get the following equations: (Prickett, 1975 ) 



hx <&y 



84 


where, 

,^y 


I7D 
&. t 




S 





= finite difference grid size in bhe x and y 
directions, 

= colunm and rov\r niuabers of a node (1,3) 

= time increnent elapsed since last calculation 
of heads 

= calculated head at the present time ixicrement 
at the node (1,3) 

= transmissibility of the branches between nodes 
(1,3) and (1+1,3), a^ad between nodes (1,3) and 
(i,3+l). The transmissibility of a branch 
between any tv;o nodes is taken to be the 
average of the values at those two nodes, 

= storage coefficient at the node (1,3), 

= not withdrav/1 rate from the vectors value 
of the aq.vifer centered at 1,3* 


The equation is ^vuitten for each node which results in a set 
of simultaneous equations* 


There are many methods available for solving a set of 
simultaneous equations. Some of these methods are the 
successive over relaxation method, alternating direction 
implicit method, and others. The simplaest method is the 
successive over relaxation method, but it is adequate only for 
small size problems. In the present problem a modified 
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version of iterative alternating direction implicit method 
given ty Prickett , 1975 is used* 

A oomputer programme written by Mr* I*A* Prickett and 
C.Gr* lonq.uist of Illinois State Water Survey, Ifcbana> Illinois 
was modified and employed for the problems encountered 
in the Handia Tehsil. This programme utilises the modified 
iterative alterating direction implicit algorithum mentioned 
above* Annext-ure 3 gives the computer programvvia. 

In the first instance the momber of wells operating 
in the aq.uifer systems tapped by state tube-wells was taken 
to be 289 which is roughly the number that existed in 1976-77 
in the study area* A grid work of 17 x 17 lines giving total 
number of nodes of 289 covering an area of 259.2. square miles 
(165894 acres or, 663=5 aq« kilometers) was used. Ihis 
would mean that each nodal point represents an area of roughly 
2290000 sq_, meters* A well is located at each node giving 
total number of 289 state tube— wells* Ihe distance between one 
well- to another well roughly comes out to be 1525 meters in 
the model* 

Ihe annual average number of working hours for each 
tube-well is talcen to be either 5000 hours (on the basis of 
the ’Report on the project estimate for the construction of 
239 state t-'-'be-wells of Ihird Rive Year Plan in Uttar Pradesh’),' 
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or 3500 liours ( on tlie basis of the ’Report on the 
project estimate for the construction of 2500 state tuhe—wells 
in Uttar Pradesh’), and capacity of each well is talcen 
as 0.042 oumec ( 1.5 cusec) as provided in the project 
proposals mentioned above* 

Ihe year is devided into two seasons* In some runs 
of the model, each season is taken to be of eq.ual length, 
of period* In some other runs the seasons are of uneq.ual 
length* Ihen the average annual number of running hours 
per state tube-wells is taken as 3J000 in a year, the Rabi 
working or running hours are taken as 2300 hours and the 
Kharif hours* "When the average total number of 

working or running hours per state tube -we 11 is talcen 3500 
in a year, the Rabi pumpage is taken as 2500 hours and that 
of Eharif is as 1000 hours* 

Ihe transmissibility coefficient (l) used in the 
model IS 2985 m /day* Two values of the storage coef£icient(S ) 
were used namely O.OI5 and 0,10, It is aeen from Chapter III 
that the short duration pumping testggave only ’S’ values 
of 0*015 and 0*0015* It is believed that these values are 
rather low. If a longer duration pumping test is conducted 
a higher value of S may be obtained because of the connectivity 
of the various aquifers. Therefore , in the model a higher 
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value of 5 nanely S = 0.1 is also used in addition to 
tile value of S = 0.015. 

The model is also tested for a possible increase in 
the pumpage from the aquifer. A scheme of 676 wells against 
the present 289 wells is considered and its effect on the 
aquifer is tested. 

As reported in Chapter III, there seems to he some 
evidence and also experienced by the author during his posting 
in the study area in year 1968-71, the pieaometric surface 
to he going down every year. If this is true, then it is 
necessary that the aquifer should he properly managed, such 
that no long term depletion of the pie some trie surfacsj occurs. 
One of the common methods of the management is that the 
aquifer is recharged artificially, when excess surface water is 
available in the basin. Ihe type of recharging facility 
depends on many factors. In the present analysis water 
is artificially recharged at certain nodes of the model. In 
one run a line of recharge wells is used operating throughout 
the year. In another run six lines of recharged wells are 
used operating only during the Khar if season to see the 
response of the aquifer to this combined pumpage and 
artificial recharge operations. As already mentioned the 
type of recharging facility is not discussed in this 
report. The results of the model tested under different 
conditions are reported in the next chapter. 
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aquifer response due to this pumping is given in Fig. 26. 

The niunhers of contour lines represents the draw-dovms due 
to above pimping in feet. Tahlo 8 gives the parameters used 
in various different simulation runs* 

5.4 EFFECT OF CHAMGE Ih THE VALUE OF 'S’: 

If the value of 'S' is 0.1 instead of 0.015 then 
draw-down would be much less than those shown in Fig. 2 6. 

This can be seen from Fig. 28. It is therefore necessary 
that some long duration tests should be conducted in the area 
to get a proper value of 'S' to be used in the model. 

This 'S' value can also be decided if we have 
historical data for a few years about the piezometric surface 
recorded properly, 

5 .5 EFFECT OF INCREASE IN THE RUNNING HOURS OF HJMIS: 

It is obvious that if we increase the number of 
running hours there will be more draw-down. For instance, 
if instead of 3000 hours of pumping hours used in para 5.3) 
we used 3500 numbers of pumping hours, then pump will be 
lifting 5153 hectare meters per season or 10306 hectare meters 
during the whole of the year from the entire aroa The effect 
of this increased pumping hours on the aquifer is seen from 
Fig. 27. In this figure the value of S is taken as S = ■•015. 

If the S value is 0.1 then the draw-down will be less as 
before (See Fig. 29 ). 



VARIOUS P-'iRAadETDRS US3I> lU DIFFilRHlWT SIMULATION RUNS 
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where 

5 = additional draw-down or head decline to he 

added to the calculated value from pumped well 
node of the digital model, in feet. 

T = Aquifer transmissivity in viscinity of pumped 
well in gallons/day per foot . 

Q = Pumping rate of the well in gpd (gallons per day) 

t/ith this much of draw-down it is possible that many 
state tube-wells may go dry. It is therefore necessary to 
think in terms of artificial recharging when there is surplus 
water during the monsoon period. 

5.7 EPPECT OP APT IP ICIAl RECHARGE: 

In order to see effect of artificial recharge on the 
aquifer, a line of recharge wells consisting of 17 wells 
was put 3n the area . These recharge wells were assumed to 
run for the whole year simultaneously with the pumping wells. 
The capacity of each of these recharge wells was same as the 
pumping wells, namely 2446 m'^/day. It is also assumed 
that the same pumping well can be used as recharging well by 
reversible motors. The response of aquifer to such a recharge 
scheme is shown in Pig. 50 and 31'* 
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Hio second policy of recliaxge-discliaarge operation 
tried IS the follov\?ing. It is assumed tliat a lar^e quantity 
of surplus water during monsoon period will Toe available. 
Henco 102 recharging tube-wells are assumed to be distributed 
more and loss uniformly in tho middle of the aroa* OZhosc 
102 ( 17 X 6) recharge tubo-wclls are assumed to operate 
during tho Khar if period of roughly 100 days. During this 
period 187 pumping wells are also assumed to bo working 
simultaneously. At tho end of tho Kharif period recharging 
IS stopped and all tho recharging wells are convortod into 
pumping wells. Hcnco in tho Eabi period all the 289 tubo- 
wolls v;ill bo pumping from tho aquifer. 

Tho effect of this typo of recharge -dischargo policy 
can be soon from Dig. 34. This figure is compared with 
Dig. 26 and it is scon that tho effect of using surplus 
surface w^ator for recharging during Eharif season is to 
reduce drawdown in tho aquifer and the amount of 
reduction in this case is about 1.8 m ( 6 ft. ) over a 
largo part of tho area under study. 
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5.8 GEUEEAL REMRK AKD COECIUSIOE; 

In the analysis done so far, we treated only the state- 
tube-wells puiaping from the lower aquifer. There are quite 
a mmber of Minor Irrigation "'‘/orks (M¥, PTW and EPS) 
pumping from depxh 30 m (100 feet) to60 m (200 feet). Because 
of the leaiy nature of the aquifer, the upper aquifer is 
going to be affected by pumping of the lower aquifer and vise- 
versa. This kind of interaction has been not taken into 
account in the present analysis . It is possible to take this 
interaction into account if suitable pumping tests are 
conducted in the basin and the results obtained. Further it 
is also assumed in the present analysis that the discharge 
from the lower aquifer is balanced by recharge due to leakage 
and recharge from river Ganga. 

By a scheme of recharging it is possible to manage the 
aquifer in the Handia Tehsil such that the piezometric surface 
does not go below pumping bowl levels. The actual type of 
recharging facilities have not been considered in the report. 

It IS only assumed on the basis of personal exper ience^,eJ'<5>.‘Ti''fi<i/t:u_yi«^7»< 
author during his posting in tube-well sub-division I, Handia, 
that enough surplus surface water is available in the monsoon 
period, which flows to river Ganga. This surplus water 
accumulates in several big ponds or'Tals' or pass away through 
drains, which can be utilised to recharge the ground water 
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basin of the area at reasonable costs . 

It IS understood thatthcro is a schonc to bring in canal 
water into this area under the Sharda Sahayak scheme,, If this 
is so then the canal water should be used in conjunction with 
the ground water in the area. The conjunctive utilisation 
can be in the form of supply of canal water during part of 
Khar if and Rabi season and remaining water to be supplied by 
ground water such that at least 200^ irrigation intensity is 
realised over the entire basin. (It is likely that the canal 
water might have been designed to achieve about 150^ Irrigation 
eff 1C lency .) 

Since there is already a large capital outlay on the 
tube-wells in the basin, it seems to be economical to use this 
capital outlay as fully as possible by a proper rcclinrgc-- 
discharge operating policy such that the piezometric surface 
does not fall below the pump bowl level and divert surplus 
canal water to areas where ground water is not available in 
sufficient quantity. 

5.9 SUG-GESTBD IIIPROYEIEITTS IIT TIlS HOlElj: 

1. The geometry assumed for iho model in the present 
studies IS rather simple. It is a square geometry, bounded 
on the south by G-anga river assumed to be a line recharge 
source. Prom a look at the Pig. 26 it can be seen that 
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this square geometry can be improved. A stepped line can 
be used to follow the river boundary much more closely. 

2-. The other three boimdaries are assumed to be 
impervious boundaries on the assumption that the tube-7\rells 
out side the boundaries are so far avjay that there effect aro 
not felt in the area under consideration. Improvement in 
this also can be made if we know exactly ho\7 the enter 
tube-wells are located and their operating conditions. 

3* It IS assumed in the present analysis that the 
aquifer has uniform properties such as coefficient of 
storage and transmissibility. In relating this may not 
bo true. Hov/over variations in the aquifer parameters over 
the region can easily bo incorporated in the digital model. 
This v/ould require a proper hydrogeological survey of the 
area to determine variations in the aquifer characteristics 
and also a proper monitoring of the changes in the piozometric 
surface over a few years at suitable intervals of time. 

4-. As already mentioned before the interoction 
botv/oen the different aquifers is not tohon into account 
in the present study. This can be included in a digital model 
if sufficient data arc available for different aquifers. 

5 *10 determine the type of artificial recharge 
facility best suited, it is necessary to makro a cost analysis. 
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6» A water balance lor the area also recLuires to 
be done to determine more acciirately the natural recharge* 
Ihis can be done by a watershed simulation analysis for 
the area if all the data are made available* 



ESEEESiTOES 


TOY 


1. Agriculture Direcroratey U»P, (1975)? "Agr ic ulrur al 
Statistics of U.P." 

2. Bhattacliarya? A. P*, (1954)? "Behaviour of the SuB-soil 
Tater-table in tracts of Yestern U.P. (India) as affected 
By a System of TuBe-well Irrigation". International 
Commission on Irrigation and Drainage? Algiers. 

3. Boulton, Sr«S.(l954)? "Unsteady radial flow to a pumped well 
allov7ing for delayed yeild from storage", Internat. Assoc. 
Sci. Hydrology Pub. 37? p. 472H-77. 

4* Boulton? H.S. (l954)? "The drawdown of the water table under 
nonsteady conditions near a pumped well in an unconfined 
formation", Inst. Civil Engineers Proc * (British), pt.3? 
p. 564-579. 

5. Boulton?; F.S. (1963)? "Analysis of data from non— equilibrium 
pumping tests allowing for delayed yield from storage", 

Inst. Civil Engineer Pros. (British), v.2 6, p. 469-482. 

6. Boulton, H.&. (1964), Discussion of "Analysis of data from 
non equilibrium pumping tests allov/ing for delayed yield 
from storage" by Ha S. Boulton., Inst. Civil Engineer 
Proc. (British), v.28, p. 6 O 3 - 6 IO, (Discussions by R.¥. 
Stallman, F.C. ¥alton? and J. , Ineson and reply by author). 



ros 


7* Bhatanagac, H* (1965), "Progress Report of Systerndtic 

Geohydro logical Studies in Part of AllalialDad and tlirzapur 
Pis tr lots (Pie Id Season 1964-65) G.S.I. (non-secrete). 

8, Biswas, A. Z. (1976) , "System Approach to Fater iianagement", 
IfcGraw Hill Book Gompany, New York. 

9« Bahadur, P., Asrhana, M.O., Bisaria, B.K., Llalviya, A.K*, 
Sharma, V. (1974), "Report on the Technical, PeasiBility 
of Ground Water Development in District Allahabad", ,T.M. 

No, 5, P.R. (lr-9),G.¥.I.0.I.D.y Lucknow, (unpublished) . 

10. Bahadur, P., Saksena, R.S. (1976), "Preliminary report on 
Geohydro logical Investigation to design well field in 
Phulpur, Distt. Allahabad," T.II. No.7, (GWD-y) , G.¥.I.0.,I.Ii 
Lucknow (unpublished)* 

11* Bahadur, P., and Saksena, R.S. (1975), "Ground Water 
Potential in U.P. an Appraisal", Proc. of National 
Symposium on Hydrology, University of Roorkee, Roorkee. 

12* Bahadur, P. and Saksena, R.S. (1976), "Ground Water Status 
in Ramganga Command Area," Ground Water Directorate , 
Lucknow, India. 

13* Bisaria, B.K. and Roy, R.K. (1976), "Quaternary Sediments 
and Ground Water Resources of Ilainpuri Distrmt, Uttar 
Pradesh", Proc. Symp. on the Contribution of Barth Sciences 
Towards Research and Developmental Activiries in the 
N. Region, Lucknow, Yol.l., Sec.1, Paper I.A* 2.. 



109 


14* By Oonun-unic at ion -Irrigation Department, U.P.,data Of S.I.'Ws’. 

15 • By Conmiunic ation-IIinor Irrigation Department, U.P., data 
for Ilinor Irrigation-Works. 

16* By Communication-Oentral G-round w'ater Board, luckno?;, 
data for tlie study area. 

17* By Communication- Indian rlete or o logical Department, lucl^now, 
data for Climatology, Bainfall, etc. ’’ 

18. By Communication- G-eological Sxnrvey of India, Lucknow, 
dara regarding the study area* 

19. By Communication- Chandra Shekhar Azad igricultural 
and Technological University, Kanpur, data regarding 
rainfall and Pan Evaporatidn and other Climatological details. 

20. By Communication- Grouind Water Investigation Organization 
Lucknow, data regarding water table and other derails. 

21. fennet, G.D., Btal- , "Analysis of Aquifer Tests in the 
Punjab Region of West Pakistan"- U.S.G.S. Water Supply 
Paper 1608-&. 

22. Chaterjee, G.C. (l969), "The Status of Ceohydrology in 
India"- Water Resources Bulletin, Yol. 5-5, 5-18. 

23. Chatixpvedi, R.S. and Pathalo, P.U. (1963), "Plow of 
Ground Water Towards Pumping Wells in the Yiscinity 
of a Perennial Stream", Univ. of Roorkee Research 
Journal, Yol. YI, ho. II, pp. 97-122, 


9 



24» Chaturvedi, R.S. and PathaJc, P.F. (1965), ’'Pile Plow of 

Ground T/ater Towards Pumping Rells and tiie Optimum Yield 
Under Varying Geo~IIydro logical Conditions", CBIP, 
PulDlication ITo, 69* 

25* Ohaturvedi, P.C*, (l977)j "Hydrogeological Investigations 
in the Ilirzapur Area, U.P.’’, Unpublished M.Pech. Thesis, 
Pepartment of Oivil Engineering, Isdiaa Institute of 
Technology, Kanpur. 

26. Ohow, V.T* (1952), "On the Determination of Transmissibil: 
and Storage Coefficients from Pumping Test Pata", Am. 
Geophys. Union Trans. V. 33, Ho, 3, pp. 397-404, 

27* Ohawdhury, B.K. (1971 ), "Economics of Tube-well Irrigatior 
in Ue s t— Beng al" , Agro— Economic Research Centre, Visva-Bhal 
Santinihetan* 

28. Critchfield, H.J. (1966), "General Climatology" , Prentice* 
Hall Inc. Englewood Cliffs, Hew Jersey. 

29. De\7iest, R.J.M. (1966), "Hydraulics Ilodel Study of 
Honsteady Plow to IIulti-aq.uif er 'Jells", Journal of 
Geophysical Research V0I.7I, iTo.4. 

30. Dubey, M.G. 1969), "A note on Geohydro logical 
Investigation in Parts of Dehradun and Saharanpur Districi 
of Uttar Pradesh and Ambala District of Haryana"-Proc * 
Symp. on Ground Rater, G.S.I*, Calcutta, Miscellaneous 
Publication iJo. 14, 230-237* 



m 


31 * I'ems, J«Gr., Knowles j l.B., Brown, R.H« and Stallman, 

R.7/. , "[Clieory of Aq_uifer Tests", U.S.G-.S. ^''^ater Supply 
pa.per 1536~E, 1^62* 

32. G-oMialo, K.7.G.K. (1971), "A Case Study for Hydrogeological 
Investigations in Planning for Ground Hater Exploitation", 
Seventh Symposium, The Oivil and Hydraulic Engineering 
Department, Hater Resources, I.I.S.C. Bangalore, pp. B-1t*-1 
to B-11-5. 

33 * Gupta, B.D. (1968), "Hydrogeological Studies in 

Iluzzaf farnagar and Parts of Meerut Districts, U.P. (India), 
Ph.D. thesis (unpuhlishod ) , University of Roorkee, Roorkee- 

54* Hantush, M.S. and Jacob, C.E. (1955), "ITonsteady Radial 
Plow in an Infinite leaky Aquifer", Am. Geophys. Union 
Trans., Y. 36, Uo.l, p, 95“tiO0. 

35* Hantush, M.S. (1956), "Nonsteady Plow to Plowing Hells 

in Leaky Aquifer", Joucnal of Geophysical Research, Yol.64j 
pp. 1043-1052. 

36. Hantush, M.S*, ( I960), "Modification of the Theory of 

Leaky Aquifers", Jour., Geophys. Research, Y. 65, no. IT, 
p. 3713-3725. 

37* Hantush, M.S# (l964), "Drawdown Around Wells of Yariable 
Discharge", Journal of Geophysical Research, Yol.69, 

No. 20, pp. 4221-4285. 



t12 


38. Hasan, H*, lialviya, A.K., and Glioudhari, N.K. (1974), 

■'Analysis of Pmap lest Data Collected Prom State Tubewell 

Ho, 26 Bhadolii Gr3iup, In District Yaranasi, 

ilo. 5 P.H* (L-lO), G.W.I.O. I.D., U.P., Luclcnow( unpublished 

39* Hasan, H., Malviya, A.F., Bisaria, B.K. (1974), "Analysis 
of Pump Test Data Collected from Raghopur State Tube*-well 
of Ehadohi Group in District Varnasi, (U.P.), T. II. Ho. 3 P*R» 
(lr-12), G. 17.1.0., I.D., H.P. luclonow. 

40. Irrigation Research Institute Roorkee, ( 1961 ), "Qualititativi 
Analysis of the Effect of Tube-well Pumping on Ground 
Water Table in Doabs east of the Ganga River of U.P.", 

T.M. Ho. 31,, R.R, (Hy.42), 

41. Irrigation Research Institute Rdorkee, ( 1968), "Behaviour 
of Groundwater Table in Ganga - Ghagra Doab of U.P."«-T.n. 
Ho. 39- R.R. (G.2). 

42. Irrigation Research Institute Roorkee, (1969), "Behaviour 
of Groundwateh Tablo in Ganga-Sarda Doab of U.P.- T.M. No. 
39- R.R.(G-27). 

43. Indian Council of Agricultural ^^esearch (1 .0 .a.R. ) , 

Hew Delhi (1968), "Proceedings of the Symposium on Cropping 
Patterns in India (Held at Delhi on Jan. 27-31). 



1113 


44'* Joglekar, D.V., (1965)? ’'Irrigation Eesearch m India"? 
Central Board of Irrigation and ?ov/er, Pub. ITo. 78. 

45, Jones, P.H. and Hofmann, W, (1967), "¥ater Resources 

Investigation Programme for Upper Gangetic Plain"— India, U.S* 
Department of Interior (Geological Survey) Report. 

4fi. Kumar, H., Singh, R » Malviya, A*K# and Bisaria, B.K. (1974), 
"Report on the lechnical Peasibility of Ground T/ater 
Development on Compact Area Basis at Phulpur, Baheria, 
Bahadurpur and Pratappur Blocks of District Allahabad" 
G.W.I.O., I.D., U.P. (unpublished). I. M. Ho. 4 R.R.(2-8), 

47 • Khanna, S.P. (1973), "Ground Water in Idirzapur District 

Uttar Pradesh"- Report, Central Ground ^'^'ater Board jlucknov/. 

48* Khanna, S.P, (1974), "Ground Water Conditions in Allahabad 
District., Uttar Pradesh" -Report, Central Ground Water Board, 
Lucknow* 

49. Lakshminarayana, 7, (1970), "Computers in the Ilanagement 
of Ground Water Resources", Proceedings Portieth Annual 
Research Session, Shillong, Assam, C.B.I.P. , Pub.Uo. 104, 

7. 1-0 (Hy(33;-aulics ) . 

to, Lakshminarayana, 7. , Subramanian, R., and P.K. Kognolkar 

( 1975 ), "Direct Electric Analog Simulation of An Unconfined 
Aquifer", Proceedings of Rational Symposium on Hydrology, 
University of Rporkee, Roorkee. 



114 


51* Mehta, D. and Adyalkar, P.G. (1962), "Tarai and Bhabar 

Zones of India Along the Himalayan Foot Hills as 
Potential G-round ITater Heservbirs'’— Economic Geology, 

7ol. 57, 367-376. 

52« Mehta, P.,(l960), '’Groimd Hater Exploration in India”, 

United Nations EOAIE Colombo Conference on Water Resources 
Be ve lopment . 

53» Moore, J.E., and leonard. A*!/. (1967), ’’Ground Water”, 

7ol. 15, Ho.1, pp. 20-23. 

54. Mithal, R.S. (1969), ”A Reappraisal of Ground Water 
Distribution and Provinces in India”, Proc. Symp. on 
Ground Water Studies in Arid and Semi -arid regions, 
Roorkee, pp. 495-526. 

55. Mithal, R.S., Singhal, B.B.S* and BadPai, I.P. (l973), 
"Ground Water Conditions in the Gangetic Alluvium of 
Western Uttar Pradesh", International Symposium on 
Development of Ground Water Resources,; Proc. Vol.3,, 

Madras, pp. Y-5 3^7-61. 

56. Ilehrotra, G.I. (1968), "Soil Survey of Allahabad District" 
Survey and Soil Work in U.P., 7ol.7, Deptt. of Agriculture 

57* Harasimhan, I.N. (1968), "Ratio Method for Determining 
Characteristics of Ideal, Leaky and Bounded Aq_uifers", 
Bull. Assoc. Sqi. Hydrol. No.l. 



115 


58* Uautiyal, &.P. (I955)j "jixtesian "i/ater Supply o£ larai 
and Blialoar Zones of IT.P.", Central Board ol G-e opliys ic al 
Pull. Ho. 4? pp. 49-66. 

59. Pathak,, B.D. (1954), ''Preliminary Report on Ground B/ater 
Conditions and the Selection of Sites lor Bxploratory 
Bore Boles in G.P."j Geological Survey of India Lfemo Po. 

60. Pathalc, B.D. (1955), "The Occurrance of Ground Yfater in 
the Alluvial Tracts of U.P. (India)", Central Board of 
Geoph. Puhlication No. 4, PP- 42.48. 

61. Pathak, B.D. (1969), "Geology and Grdi-und "Water Condition 
in the Basti, Gorakhpur and Deoria Districts of Uttar 
Pradesh", Proo. Symp. on Ground "Water Studies in Arid 
and Semi-arid Regions, Roorkee, 55-76. 

62. Pathak, B.D. , Venktesan, S. and Bhattacharya, 3.0.(1976 
"Recent Bindings of Ground Water Bxploration in Uttar 
Pradesh" Proc. Symp. on the Contribution of the Barth 
Sciences pov^ards the Research and Developmental Activiti 
in the N. Reg ion, Yol.I, lA. 1. 

63* Pandoy, M.P., Raghava Rao, E.Y. and Karnath, I£.R.(l96l), 
"Bvaluatian of Ground Water Potentialities of the Ehabar 
Pormation^ of U.P.", Ind. Sci. Cong. 48th Session, 
pp. 212-513. 



11l6 


64* Pricke 1:1:5 T.A. and Lonnq.uist, C.G, (1968), lASH, Symposium 

o± Tusoon, Arizona* 

65* Priclcett, T.A. (1975)? "Hodelling TeGlaniq.ue for Ground 
Water Evaluaxion" , Ad-vance in Hydro Science, edited "by 
Chow, V., Vol.10, 

66. Patel, S.M. and Patel, K.Y. (1971)? "Economics of lute- 

well. Irrigation',' Indian Institute of I'ianagement, Ahmedatad. 

67* Prasad, IT.K. (1973), "Short Perm Evaporation Studies of 
Some Observed Pan Eata", (unpublished). 

68. Prickett, I. A. (1967), "Designing Pumped Well Characteristics 
into Electric Analog Ilodel", G.¥.5'» 54? 58 46. 

69* Radhakrishna , B.P.- ,"Pechnical Evaluation of Minor 

Irrigation Schemes in DaMiimpur-IEieri and Bignor districts 
of U.P.". 

70. Raghava Rao, K. (1965), "Hydrogeological Studies of Alluvial 
Areas in Parts of Sharanpur District", Ph.D. Phesis 
(unpublished), University of Rotrkee, Roorkee* 

71- Radhakrishnan, R., ( 1969), "Simulation Pechniq.ue-yield of 

Aq.uifer Design of Continuous Piosistance Analogue Computer"? 
Symposium on Simulation Techniq.ues and Pkototype Bchavioiu' 
in Water Resources System, C.B.I.P. Hew Delhi. 



1t7 


72. Hamas e Shan, S. (1976), "lecttire Notes , Tol.I and II, 
Advanced Summer School on Systems Analysis of Hydrologic 
Problems, Hay 5 to July 10, III Kanpur. 

73. Hemson, I., Afigg©!, O.A. and Webster, R. A., (1965), "Groimd 

Water Ilodels Solved by Digital Oomputers'' , Jnl. Hyd. Div., 
A.S.O.H., 1965. 

74* Hushton, K.H., and Bannister, R.G. (1970), "Ground Water", 
*V*ol*8j l'To»4*-» 

75* Stampe, Sir ¥illiam( 1934-1958), "The Ganges Yalley State 
Tube-well Irrigation Scheme— A System of State Irrigation 
by Hydro-Slectric Power from Underground Sources". 

76. Singh, S.P., Kumar H., et.al. (1973), Notes on Geological 
Pormation in Uttar Pradesh , T.M, No. 3, I-T, G¥ 10, U.P. 

77* Singhal, B.B.S. (1963), "Some Problems in the Application 
of Common Pumping Test Ilethods to Pie Id Conditions", 

Journal of the Institution of Engineers India (Civil 
Engineering Division), Yol.44, 443-457* 

78. Singhal, B.B.S. and Gupta, B.I. (1966), "Analysis of 
Pumping Test Data from a Well in the Indo-Gangetic Alluvium 
of India and its Bearing on the Aq.uifer Characteristics", 
Journal of Hydrology, V 0 I. 4 , pp. lilt-140. 

79. Sahsena, H.S. (1974), "Water Balanoe Study of Ganga- 
Hamganga Doab*,' A Dissertation for the Degree of Master of 
Engineering in Hydrology, (unpublished) , University of 



118 


80, Taylor, E Ibkenzie, (1936), "Eepori; on the Possible lowering 
of the ^ater-table in United Provinces as a Result of 
Tube-well Piunping”, Superintendent, Printing and Stationery, 
United Provinces, Allahabad* 

81» Taylor (Jr.),G-.C. (1959), "Ground Water Provinces of India", 
Economic Geology, Vol*54,, 683-697* 

82a Theis, C.y*,(l935)j "The Relation Between the lowering 
of the Pie some trie Surface and the Rate and Uuration of 
Discharge of a Well Using Ground-water Storage”, Am*Geophys, 
Union Trans*, v* 16, p* 519, 524 » 

83* Tyson, H*I* and E.H. Weber , (1964,), J* Hyd. Div, ASCB, Vol. 

90, lIo.4» 

84* Venkatachaliah, (1974), "A Study of Ground Water Potential 
at I.I.T. Campus, Kanpur", Unpublished M.Tech. Thesis, 
Department of Civil Engineering, I.I.T. Kanpur* 

85* Walton, W*C. and Weill, J*C.,(1960), "Analyzing Ground 
Water Problems with Ilathematical Models and a Digital 
Computer", Int* Assoc* Sci. Hydro., Pub* Ho. 52, Helsinki. 

86. Walton, ¥*C. (1962), "Selected Analytical Ifethods for 

Well and Aq.uifer Evaluation", Illinois State Water Survey t 
Bulletin 49* 

87* Walton, ¥.0*, and Prickett, T.A* (1963), J* Hyd, Div., 

ASCE, Vol. 89, Hy. 6. 



11.9 


TTalton, ¥.C,,(1970), GroTjnd Water Resource iTaluation, 
McG-raw— Hill, New York. 

White, N.D., and Handt, (1965), U.3.G.S., ‘'“ater paper 
1809-S. 



AWNEXTURE 1 

HISTORY CHART OP WORKING OF SOMlii ST.^E TUBE-'WELLS OP HiOIBlA TEHSIL 


S3 ft 

o 

HtJ 

-P <3) H CQ 

OJ Si 

— t CtJ O 
•H ftx! H 
U ft fiDH 
^1 =S H 03 

M ta pq £iD 


OO urtOOtA'+vomT-iAO ir\(j%Lf\ 

tr\ co t*\ 

OOCOOCVIT-0^rvT^■vovI^^f^^f^'^l* 

■«--r-T-i-0Or-T--r-T-T-T- 


vX>t>-^0 cr»CT\br\00'=J-T-T-'5t-^ 

vo'>iK\i>'M30Lnvot^LaT-^^ 

if%vi>oooo^-Lr\'r“a%a>cbQQch\.o 


Vi>O'=i*OT“tAt<-\cvjcvitr\0JOT— 

l>t<\Lf\i-\J(MOK*\CatAC\lt<-\Or- 

C\Jt<>Lf\VS> '=^irvVO '^■^K\K>C\l 

vOCTk'^'IO '^lc3^N^to\^r^■<^COocD 

iTkOjcvvo 

T-'MK\K\T-t<>tACVJCV! (r\r--r>' 



VO 

00 



CD 


VO 


OC 

CM 

O 

A 

<TN 

Fi- 

<y\ 

CM 


r- 

OO 

00 

Fh 

AJ 

CO 

CM 


T-* 

O 

CM 

LA 

T-* 

CM 

GO 

o 


A 

CO 

A 

GO 



v** 

'r— 

LA 

CM 


A 



r— 


C^ 

IT-* 



VO 

o 

!>► 

VO 

(y\ 

A 

CTN 

A 

T~* 

o 

tr\ 

LA 

M 

00 

AJ 

LA 

A 


<y\ 

CTs 

LA 

CM 


lA 

lA 

VO 

lA 

A 


A 

CM 

<M 

T-* 



H GQ 

c3 ft c8 0) 
■p O CD Sh 

S O ^ 


^5?. (T>V£»mi>-CTNtACM 


CVJCT\CO*5hOOl>-l>»T-t-^T--^C\| 
t<^0>0 CTvljfAVO KC> ir\V£> lO 


-T-* O CM VO f<A (>• 'r- r» QT) T-* CM 
CMtACM-s}"K\ 


^ CVJCVJCMCM 


2239^2^^^0000 

ooooooooooooo 

CMt^-C^^CMOOvOCMCMCVJ^O 

tCN l>- LC> (>• !>► T- '-t' '«d~ ^ 

l>c\t>r\t<^K>CMCM tACNJCMCvi "MOJ CM 


CM CM CM {>• \<[y r:}- ^ ^ ^ 


O 

Dotn 

lflC !3 


OOOOOOOCMOOOOO 
OOOOOOOC--00000 
CM'AI^-t>-'FhC\IOtAC\|CV|0S|Os|CV 
rs^tAC^c^Lrvt^TT-on 
K\tAK\t^tACMK\CMCMCM CMCMCM 


CTvO-^CMrA^Lrvvoc^oo cno t- 

VO QD 


The whole area is decided into 30 cells. History charts of some of the STV/S’ are 
given in this Annextore 1. 


nnexture i oontd^ . ^ Cell No* 8 ccntd.*** B1W-24H Village Ausanpar contd 


121 




tA 



O 




VO 


VO 


c 




A 


o 



CO 

o 



O 

00 


V- 

00 

A 

A 

r- 


O 

A 

CM 

A 


— 

o 






CM 

■*? — 

A~ 

<D 

A 



vo 

■o 

A 

00 

O- 

A 


A 

A 


MD 




VO 

A 

OO 

A 

A 

OO 


V*- 

A 

VO 


CA 



A 

A 


VO 

T** 



O 

V- 

A~ 


O 

O 

O 



A 

T— 

OO 




X — 

'T” 

KD 


1 



<A 

00 

{>- 

•r- 


T“ 

CA 

T- 

A 

A 

A 

T“ 

1 

























ur\ 

o 



o 

c^- 

A 

r— 

A 

A 

CM 

CM 


T— 

A 

A 

CO 


A 

A 


ir- 

o 



A- 

00 

A 

A 

A 


-M- 

CD 

00 

!>- 

I>- 

A 

^ — 


A 

CM 

tr\ 

m 

CM 



I>- 

T— 

A 

r— 

T- 


A 



A 

CM 

A 

T— 


CD 

A 

T— 

KQ 

CO 



A 

CO 


A 

o 

CM 


00 

-e- 

T— 

T— 

lo- 

CO 


A 

O 


\>- 

c- 

1 


A- 

A~ 

{>- 


!>• 

tr- 

CO 

00 

A 

VD 

VO 


c- 

1 

A 

CO 


\r\ 


VO 


LA 


A 



o 

A 

A 


CO 

A 

O 



A 

A 


O 

VO 

CM 


'+ 

CM 

CM 


A 

VO 

CM 

CO 


A 

A 

A 

A 


'=H" 

o 

OJ 

VO 

x-- 

00 


VO 

a\ 

O 

00 

l>- 

o 

A 

v~ 

CM 

00 

VO 

O 

CM 


A 

o 

T — 

CM 


CM 



VO 

x~ 

A 

00 

V- 


A 

A 


A 

1>- 

xj- 

1 

CM 

A 



o 

CM 


LA 

A- 





O- 

00 

VD 

A 

!>• 


A 


VO 

’M’ 

T~ 

CM 

<d" 

O- 


LA 

00 

v- 

CM 

D- 

c-~ 

^ — 

CM 

CM 

A 

D^ 

t- 

CM 


A 

O 

T— 

I>- 


D- 


LA 

CM 

A 

A 

A 

A 

■M" 

r~ 

A 

A 

O 

o 

CM 


A 

A 


T- 

CM 

X — 




A 


CM 

A 

T— 

C\j 

CM 

CM 

CM 


CM 

I 

T 

T— 

o 

CM 




O 

LA 

-H- 

CM 

00 

A 

VO 

1>- 

00 

LC\ 

VD 

VO 

— 


o 

X— 

— 

00 

CM 

LA 


CA 

O 

CA 

A 

r— 

VC 

A 

A 

-H- 

VO 

-r— 

c- 

A 


X — 

o 


c- 


l>- 





A 

VO 

VD 

A 

o 

£>- 


vo 

A 

O 


to- 

A 














CM 

r~ 

CM 

CM 

{ 


X“ 


x- 

C-“ 

"V — 



A- 

CO 

A 

A 


— 


VD 

VO 

O 

A 

A 


'M- 

A 

cr^ 

o 

VO 



'I 

T— 

CO 


CM 


A 

03 

CM 

■r~* 

VD 

CO 

O 


!>- 

A 


CM 

CM 

■N — 

u 

o5 

CD 

^ — 

T- 


r~ 

T— 

T- 

CM 

A 

A 

VD 


A 


1 

CM 

CM 


C-- 

UA 

CA 

T— 

0% 

A 

A 


A 

A 

M 

VO 

T~ 

T— ’ 


VO 



to- 

A 

CO 

m 

O 

V- 

oj 

LA 

A~ 

T~ 

A 


A 

A 

A 

o 


A 

A 


T— 

CO 



CM 


0 

tiO 

fH 

T~ 






CM 

CM 

A 


A 

A 

CM 

1 

CM 

T— 

ir- 

X — 

a> 

CM 

VO 

VO 

00 

T“ 

-h 

VO 

T— 

A 

CO 


tr- 

T~* 

CM 


A 

CM 



LA 

LA 

rH 


CM 

A 

A 


A 

A 

VO 


A 

A 

A 

CO 

1 

A 

C- 





H 









\ — 

i; — 











1 b> 


















l>r\ 

lA 

1 


A- 

CM 

A 

A 

O 

A 


CM 

!>- 


A 

CO 

CM 



A 





CA 

(A- 

1 

EH 

CO 


■v 


r~ 


•'5 — 

CM 

CM 

A 

CM 

T— 

A 

A 

1 




IS^ 



O 

o 


o 

CM 

CM 

O 

O 

O 

A 

KO 

A 

A 


A 

A 


T-* 

T” 

1 

« 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


v~ 

T~ 

x-* 

1 

X“ 



O 

o 


• 

• 

O 

O 

O 

O 

O 

O 

O 


O 

O 


o 

o 


O 

o 


o 

o 



O 

o 

O 

O 

O 

O 

O 

A 

T~ 

o 


o 

o 


o 

o 


o 

o 


■P 








CM 

CM 


A 

A 

CM 


CM 

CM 


-rt 




LA 

LA 

A 

A 

A 

A 

A 

A 

V- 

t>- 

CO 


'=M- 


VO 

-M- 


CM 

CM 

1 

o 

o 

fA 

A 

A 

A 

A 

A 

A 

A 

A 

CM 

CM 

CM 

CM 

1 

CM 

CM 





00 

* 

















i 


^A 


o 

O 

O 

O 

O 

O 

O 

CM 

O 

O 


A 

A 

A 


A 

A 

j 

i 

1 



i 

rH 

i — 1 
0 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

r\l 

CM 


\ — 

x— 

x*~ 

i 



1 

O 

o 


O 

Q 

O 

O 

O 

O 

O 

O 

O 

O 

o 

o 

o 


O 

O 


O 

o 


O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

O 


o 

o 


O 

o 


o 

o 




-H- 





KT-^ 

-H- 

— 

(V 

A 

CM 


CM 

CM 

CM 

tn 




LA 

A 

A 

A 

UTn 

A 

A 

A 

A 

[>• 

t- 




A 

A 


t— 

CM 

1 


tA 

A 

A 

A 

A 

A 

A 

A 

A 

eM 

CM 

CM 

CM 

* 

CM 

CM 


CM 

tA 



LA 

VD 

!>* 

00 

A 

O 


CM 

A 


A 

A 

!>• 

CO 

A 

O 


CO 

00 

CO 


VO 

VO 

VO 

VC 

VO 


t>* 

!>• 

l>- 


Er- 

10“ 

t- 

!>* 

!>- 

00 


tA 

tA 

tA 


tA 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



T“ 

r~ 






r~ 


T— 

T— 

x— 

V” 

’r- 



T— 

x— 

X— 



03 

CQ 

0) 

tJ3 

0} 

( — I 

iH 


> 


(Tv 

CO 


o 

o 


00 


o 


Q> 

O 


nd 

O 

o 





lA 

LA 

r- 










A 

o 


lA 

CM 




A 

CM 

VD 

A 

o 

CT 


CM 



VX) 

O 

O 



(Tv 

(A 


00 

A 

o 


t— 

A 


T- 

tA 




A 

CM 

t-- 

!>• 

A 

X-- 

CM 

A 



T* 


tA 

1 


C-* 


A 

C- 

X-* 

A 

X— 


CM 



V- 

,, — 


l>“ 

00 

00 


(Tv 

T 

t— 

x-^ 




^A 














LA 

tA 

VO 

VO 


r— 

VO 


CM 

CO 

O- 

X— 

A 

VO 


VO 

C- 




CM 

o 

00 

X— 

A 


A 

o 

0 - 

ro 

\D 


CM 

CM 


A 

CM 

00 

o 

CO 

CM 


VO 

o 

V* 

O 

t- 

<y 

(Tv 


A 

00 


(T 

l>- 

VO 

O 

t>- 

t>- 


l>- 


EO 

CO 



VO 

ir- 

Ir- 

VO 


CT 


o- 


CM 

v— 

CO 

o 



cr\ 

(T 

CM 

00 

(T 

A 

o 

T— 


lA 

LA 


CTv 


CM 

a\ 

(T 

CM 

00 

CM 

X“ 

A 

CM 

CM 

CM 

CM 

O 

-T 


O 

CO 

A 

A 

T— 


CM 


A 


CM 

CM 


A 


T— 




X-- 

x~ 

CM 

CM 



cr\ 

LA 

o 

VO 


o 

CO 

VO 

A 


A 


A 

!>- 

T— 

‘ CM 


o- 

!>- 


o 

T-“ 

tr- 

VO 

c# 

tr- 

VO 

00 

CD 

^ — 


VO 

VO 

O 


(Tv 

A 

00 

!>“ 

VO 

CT 

l>- 


-d- 


v— 


CM 

CM 









X~“ 

CM 


tA 

CO 

CO 




T“ 

A 

cr\ 


VO 

CT 

C-- 


o 

CM 

o 

A- 

O 


(TO 

GO 

CM 

A 

VD 

A 


vo 

A 

t — 

CD 

VO 

tA 




A 

A 

A 

A 



CT 

00 




T~ 

V— 

03 









x*- 






t ^ 











T— 

CM 

o 

CM 


00 

A 

00 


A 

CT 

O 

o 

A 

CT\ 

CO 

a\ 


00 

<D 

A 

O 

CTv 

A 

A 

VO 

l>- 

CO 

CM 


T— 

T— 

tA 

r— 

fl 

<D 

tiD 

05 

rH 

CM 

CM 

CM 

CM 

CM 

"M 

A 

A 

VO 


o 

VO 

LA 

CM 


O 



CM 

00 

A 

VO 


00 

^A 


t— 


rH 

r~ 

VO 

V- 

O 

(Tv 


X”- 

CT 


T— 

T— 

CM 

T— 

-H 

CM 

— 

CM 

CM 

P-. 

CM 

A 

CM 







> 











T- 

o 

CM 

o 

w 

T— 

A 

CTs 

CM 

t- 


CM 

CM 

CM 





GO 


GO 


CM 

c- 

A 


A 

A 

l>“ 

A 





1 

1 

EH 

CO 











o 

LA 

tA 

\ 

CT 


CM 

A 

CM 

CT 

A 

CM 

O 





• 


It— 

t — 


CM 


CM 

T** 

A 

irv 

LA 

00 

A 

1 

I 

m 

• 

O 

o 



A} 

CM 

CM 

CM 

CM 



T— 


-P 

CM 

CM 

tip. 

T" 

X— 

t~ 

x~- 

"T” 

T~ 

















o 

o 

Q 


o 

o 

O 

O 

O 

o 

o 

CD 

o 

o 

o 


o 

o 

O 



O 

o 

o 

o 

o 

O 

o 

o 

o 


o 

CM 

CM 


CO 

CM 

A 

iM 

L^ 

lA 

O 

o 

o 

o 







VO 

VO 

VO 

VO 

VO 

O 

o 

o 



CM 

CM 

CM 

1 

• 

A 

A 

A 

A 

A 

xj- 



A 






o 






























H 















H 










to, 

o 

lA 

A 


CD 

O 

O 

T— 

x— 

'X~ 

— 

CM 

'=d- 



CM 

r- 


1 

O 

CVJ 

CM 


.p. 

X— 

X— 

Y“ 

'T* 

T— 


O 

o 

O 


1 

O 

O 

O 

o 

o 

O 

o 

o 

o 


O 

o 

O 



o 

O 

o 

o 

o 

o 

o 

o 

o 

CM 

CM 

CM 

CM 



CM 

CM 

A 

A 

A 

A 

o 

o 

o 







VO 

VO 

VD 

VD 

VD 

VD 

o 

o 

o 


CM 

CM 

CM 

1 


A 

A 

A 

A 

A 

A 





r— 

CM 

A 


1 

A 

VO 

C— 

CO 

Tv 

O 

x-^ 

CM 

A 


00 

CD 

CO 

CO 


VO 

VO 

VO 

KD 

VO 

C- 

t- 


t- 


^A 

tA 

A 

A 


A 

A 

A 

A 

A 

A 

A 

A 

A 




T*- 

T— 


T*“ 


T* 

T- 



T- 


T- 


1374 35500 16 31000 19 22 200 938 760 2194 2818 5012 - 138446 

1375 35000 18 34400 17 30 92 475 597 1770 28T3 4643 83128 109975 

1376 24600 12 33400 13 33 177 387 597 304? 4293 7340 90717 123255 

1377 31800 14 33780 14 54 57 282 393 1833 2030 3913 155222 132344 


Annexture 1 oontd.,Cell ^To, 8 oontd,... SIW-81 H Village Deutha Gontd 


125 



00 


CM 

A 

o 




O 

MO 


CO 

o 

A 

CM 

CM 



irv 

(T\ 

lA 

r- 

T— 

VO 



CO 

'd- 

x- 

A 

A 

Y*** 

— 

t>- 



O 

O 

O 

A 

£>- 

00 



A 


to- 

MO 

O 

o 

VO 

VO 



o 


A 

00 

A 

A 



MO 

o 

co 

CM 

CM 

o 

VD 

CM 





CM 

CO 


l>- 



O 

A 

A 

CM 


CM 

O 

A 


t- 

T“ 

T- 

T— 

T- 

r— 


1 


r- 


00 


— 

CM 

T~* 


1 





A 


VD 



-d- 

•d- 



o 






CM 

^A 

A 

l>- 





A 

V“ 

'd- 

A 

Y-" 

O 






CA 

CM 


•d" 

IT- 



A 

A 

A 

v- 

CO 

O 

A 

C- 



<T\ 

tr- 

00 

A 

ir- 

tr- 



CM 

VO 

VO 

vo 

A 

00 

CO 



bTN 

O 


A 

MO 

00 

O 



O 

v” 

A 

i^- 

Y“ 

o 


O 

t 


cn 

00 

tr- 


A 

•<« — 

1 


T- 

A 

CO 

CO 

Y- 


A 

Y“ 


Lr\ 


O 

V— 

r 

<d- 



o 

A 

CM 

[>• 

tr- 

CM 

VO 

CM 

A 

CM 


V 

O 

!>■ 

o 

vo 

MO 



O 


GO 

o- 

O 

VO 

A 

A 

T-“ 

IC\ 

cr\ 

t-- 



A 

A 



Y~ 

VO 

A 

A 

o 

A 

CM 


tr\ 

CM 

A 

CM 

CM 

A 

A 

» 


A 

A 

A 

CM 

A 

Y-" 


A 

CM 


!>* 

MO 

l>- 

O 

A 

A 

cn i 


O 

00 

O 

A 

o 

00 

A 

-d- 

VO 

T— 

m 

cr> 

MO 

I>- 

GO 

c- 

A ; 


o 

VO 

A 

A 


o 

cn 

'd- 


T— 


LA 

MO 

"d- 

VO 

MO 

CM 1 


A 

A 

A 

O 


CM 

-d- 


A 


CM 

CM 

V- 


^ — 

CM 

CM 

i 


CM 


CM 

CM 

Y— 



CM 

T“ 


00 

T— 

A 

*r- 

A 

VO 

i 

A 1 


O 

A 

CM 

CM 

!>- 

'd- 

A 

00 

A 

o 

00 

CA 

A 

o 

CM 

CO 

o 


VO 

A 

Y~* 

A 

o 

A 

CO 

o 

O 


o 

LA 

O 

o 


CO 

A 



A 

MO 

VO 

VO 

VO 

A 

A 

A 


T— 


CM 

v~ 






T~ 



^ — 













•H 











tOv 

-d- 

A 


A 

VO 

•i: — 

rTj 

A 

CM 

A 

!>■ 

A 

t-- 



ir-- 

cn 

T- 


O 

o 


A 

CM 

cd 

T~ 

A 

VO 


o 

A 

A 

Y^ 

A 


tA 

LA 

A 

CM 

CM 

CM 

CM 


’d" 

A 

A 

A 

A 



CM 

YT- 









cd 


















Pi 












CM 

CO 

VO 

T— 

A 

A 

<D 

O 


-d- 

A 

'd". 

'd" 

VC 


co 

00 

-d- 

cn 

<J\ 

A 

{>* 

o 

CON 

5q 

i 

A 


VO 

O 

O 

A 

-d- 

cn 


CM 

CM 


t— 


CM 


cd 

H 

rd 

•rd 

> 

1 A 

CM 

CM 

CM 

CM 


Y“ 

Y“ 


tr- 

MO 

CM 

A 

MO 

CM 

A 

CM 

t>- 

O 


CM 

A 

Y— 

A 

A 

A 


tA 

-d- 

G\ 

CM 

A 

A 

MO 


OO 

T~ 

00 


A 

A 

A 

'vO 












Y— 


























MO 

O 

o 

a 

CM 

VO 

CM 

1 

a! 

CM 


o 

A 

-d- 

CM 

CM 

CM 



^A 

v- 

T— 

CM 

r— 

V“ 



Y— 

Y- 






1 









-r- 










LPi 




VD 

MO 

A 


1 

CM 


Y~ 

CM 

CM 

CM 

CM 

CM 



T- 

'V“ 


r— 

*r“ 

T“ 

( 

— 


Y“ 

Y— 

Y“ 

Y— 

Y- 

Y — 

1 









£d 


















m\ 











LA 

O 

o 

o 

o 

o 



O 

o 

o 

o 

o 

o 

o 

o 



CM 

o 

o 

o 

o 

A 


A 

o 

CM 

CM 

o 

o 

o 

o 

o 



00 

00 

00 

o 

00 

A 



cn 

CO 

[>• 

o 

o 


o 

o 



CM 

^r“ 

T” 

o 

T— 

A 



VO 

CM 

MO 

CM 

CM 

A 


VD 

1 


^A 

LA 

A 

A 

A 

CM 

1 


A 

A 

A 

A 

A 

A 

CM 

CM 









O 




































rd 


















rd 










K\ 


"d“ 


-d- 

VO 

1 

CD 

CM 

CM 

A 

CM 

CM 

CM 

CM 

CM 

i 


ir- 

■ir- 


T— 



O 

'r- 

Y- 

V" 

' 



Y— 

Y— 


o 

LA 

o 

o 

o 

o 



A 

o 

o 

O 

O 

o 

o 

o 




CM 

o 

o 

o 

o 



•T~ 

o 

o 

o 

o 

o 

o 

o 



CA 

00 

or 

A 

00 

CO 



CO 

CM 

A 

o 

o 


o 

CM 


CM 

CM 

CM 


r~ 





VO 

VO 

o 

CM 

CM 

A 

00 

OO 



lA 

JA 


A 

A 

A 

t 


A 

A 

A 

A 

A 

A 

CM 

CM 

\ 

1 

00 

CA 

o 

ir- 

CM 

A 



MO 


O 

A 

O 

Y~ 

CM 

A 


1 


IT- 

00 

CO 

CO 

00 

oo 


l>- 

t- 

tr- 

cv 

cn 

00 

CO 

CO 

O 

1 

tA 

LA 

A 

A 

A 

A 

A 


A 

A 

A 

A 

A 

A 

A 

A 

A 

I T- 

X— 

T- 



V“ 




T- 

r- 

Y— 

Y"* 



T- 

Y- 

^ 1 







LA 

CM 

CO 


tA 




A- 


tA 

O 

00 

CA 

A- 

o 



o 

CM 


lA 


tA 


VO 

CTi 

CA 

X-“ 

x*** 



00 

CM 

X“ 


VD 

CM 



a\ 

00 


T* 

00 

CM 

tA 

lA 

CM 

CA 

CM 

00 

LA 


CM 

LA 

o 


O 

■M- 



ir\ 


o 

VO 

LA 

tA 

tA 

G\ 

CA 

o 

CD 

LA 

VO 


VO 

X — 

LA 

A“ 

VD 

x~ 



O 

CM 


VO 

CM 

CM 

tA 

CO 

O 

tA 

CD 

CM 

tA 


A- 

o 

LA 

00 

CM 

CM 


T— 

t>- 


00 

LA 

T- 


T~ 

CM 


GO 

CO 


x~ 


"*■ 

CM 




X— 

1 














VD 




X“ 


CM 

CM 



co 


^A 

CO 

-M- 

VO 


O 

O 

O 

CM 

CM 

x-“ 


CM 

00 

o 

CA 

LA 

tA 



00 

O 

O 



X — 

tA 

CM 

VO 

VO 

tA 

00 



tA 

LA 

o 

VO 

CD 




o 


cr\ 

T— 

00 

tA 

CM 

O 

VO 

CM 


tA 

o 


O 

X— 

CA 


tA 

00 



^r- 

VO 

ar\ 

VO 


CT\ 

tr- 

VO 

00 

CM 

tA 

CM 

o 


VD 

CA 

tA 



CM 




VO 



00 

cr\ 

c— 

A- 

LA 

00 

A- 

A- 

x~ 


CO 

00 

x~ 

oc 

X— 


I 


CM 

o 

CA 


tA 

00 

00 

A- 

O 

o 

CM 

CA 

CM 


OA 

CA 

LA 

o 

A- 


o 

CM 

LA 

^A 


lA 

00 


CM 


CA 

00 

O 

00 

O 


LA 

LA 

tA 

o 

CM 

CA 

CO 

-r- 

00 

O 

VO 

tA 

X— 

VO 

x— 

r— 

VO 

CO 

LA 

LA 

O 


OA 

00 

<A 


x^ 


o 



X — 

x~ 

t— 


T— 

CM 


VO 

LA 

tA 

A- 



CM 

CM 

CM 

CM 


tA 

CM 


tA 


CA 

tA 

CM 


lA 

A“ 

o 


VD 

00 

x— 


o 

x~* 

tA 

CM 

o 

CM 


T— 


00 

VO 

CO 


o 

tA 

tA 

LA 

CO 

CD 

VO 

A- 



VO 

O 

CA 

o 

VO 

O 

X— 

00 

tA 

00 

VO 


00 

Ai 

tA 

LA 

a> 

LA 

CM 

O 


o 

C5A 

VD 

CM 


LA 

CA 









CM 

tA 

CM 

x^ 

-=d“ 

CM 



x- 

x- 

X“ 


CM 

T— 

O 

(J\ 

VO 

o 



A- 

in 

o 

o 

CA 

VO 

T~ 

x^ 


CA 

co 

CM 

CO 

A- 

CM 

CA 

t— 

^A 


00 

r- 



m 

X — 


CA 

x^ 

CM 

tA 



CA 

tA 

o 

CM 

tA 

A- 



VO 

c-~ 

VD 

!>- 

00 

C2 

00 

V- 

CA 

OA 

tA 

CA 


r- 

CO 

tA 

00 

VO 

(7\ 










X“ 

tA 

CM 

x~ 

tA 

x~ 


x~- 

, 5 — . 




MD 

VO 




LA 

a\ 

LA 

LA 

CA 

o 

CA 

OA 


CM 

VO 

X“ 

CA 

CA 

cr\ 

A“ 


oo 

(J\ 


lA 

O 

(y\ 

LA 

A“ 

x— 

LA 

tA 

LA 

CD 


A“ 

tA 


LA 

A- 





X- 

tA 

CM 

CM 

CM 

CA 


A* 

VO 


VO 



tA 

tA 

tA 

CM 

CM 

tA 




tA 


VO 

VO 

00 

ct- 


00 

o 


CA 

x~ 


A~ 

00 

tA 

VD 

VC 

A- 

00 

00 

00 

CT\ 

o 


CM 

CA 


tA 

LA 

x-~ 

CD 

x~ 

X“ 


A- 

VO 

o 

O 

O 

CM 

o 

T~ 

T* 

CM 

v— 



CM 

tA 



CM 


tA 

CM 

CM 

CM 

CM 

CM 

CM 

x— 

£>■ 

o 

00 

CM 

VD 

o 

o 

CM 

tA 

A- 

CA 

VD 

X— 

VO 


tA 

VO 

x~ 

CM 

tA 

VD 

CA 


r“ 

CM 

O 

tA 

tA 

LA 

lA 

00 

LA 

o 

CA 

A- 

O 


A- 

lA 

A- 

CM 

tA 

O 















x~ 









1 

V£) 

CM 

lA 

CO 

CM 

C— 

X“ 

o 

X-* 

O 

o 

LA 

CA 

CM 


CM 

CM 

A- 


O 

VO 





KN 




LA 

VO 

o 

CA 

LA 

VD 

A- 


CM 

X- 

tA 

tA 

CM 


1 

LTv 

Q 

CM 

20 

O 

O 

o 

o 

o 

o 

o 

o 

VO 

VD 

VD 

|o 

O 

vo 

VO 


VD 

VO 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

X— 

T~ 

x^ 

|CM 

CM 

X— 


X*" 

x-“ 


I 











O 





c:> 

CD 

O 

o 


o 



O 

o 

O 

O 

O 

O 

O 

o 

O 

o 

o 

OS 

O 

CA 

O 

o 

o 

T— 

o 



o 

o 

o 

O 

O 

O 


o 

o 

CM 

o 

o 

o 

o 

!>> 

00 

CM 

o 

00 

o 



CA 

l>- 

t>- 


tr- 

t- 

CA- 

LA 

tA 

O 

o 

'sj- 

00 

CM 

X— 

x~ 

VD 

VO 

xr“ 




VD 

r:- 

c-- 


t>- 



tA 

O 

00 

00 

CM 

KA 

VO 

tA 

tA 

CM 

tA 

tA 

CM 

1 


CM 

^A 

^A 

bA 

tA 

tA 

rA 

CM 

CM 

CM 

CM 

tA 

tA 









O 

CM 

o 

o 

O 

o 

O 

r 

C3 

A- 

A- 

o 

O 


VD 


o 

O 

VD 

VD 

VD 

VO 


CM 

CM 

CM 

CM 

CM 

CM 

X— 


CM 

CM 


x~ 


CM 

CM 


x-“ 

X — 


1 


O 

o 

O 

O 

O 

O 

O 

o 

O 

O 

O 

o 

o 


O 

tA 

o 

o 

o 




o 

O 

o 

O 

O 

o 

CM 

o 

o 

o 

CM 

CM 

o 


O 


o 


o 

X— 


CM 

A/ 

CM 


& 

C^ 

A- 

A- 

LA 

LA 

LA 

O 


CA 


CM 

00 

CM 

CM 

o 

CO 


VA 

VO 

(>“ 

t- 

A- 


A- 

tA 

tA 

tA 

00 

CM 

O 


VO 

VO 

VO 

VO 

VO 

x-~ 



CM 

CM 

^A 

tA 

tA 

tA 

tA 

tA 

CM 

CM 

CM 

tA 

tA 


CM 

tA 

tA 

tA 

tA 

tA 

1 


lA 

VO 


00 

CA 

O 


CM 

tA 


LA 

VD 

A- 


00 

CA 

O 

X“ 

CM 

tA 



MO 

VO 

VO 

VO 

MD 

A- 

A- 

A“ 

A- 

A- 

A~ 

A- 

A- 


A- 

A- 

CO 

CO 

00 

CO 

GO 

vT' 

tA 

hA 

tA 

tA 

tA 

tA 

tA 

tA 

tA 

tA 

KA 

KA 

tA 


tA 

tA 

tA 

tA 

tA 

tA 

K\ 


x- 


x-“ 

T* 

X — 

X- 

XT' 

T— 

x— 

XT- 

xr- 

r“ 

T* 

m 


x— 



X- 


X* 


iijinoxturo 1 Qontd. oell No. 12 contd.... Stw 33 H Village Shahipur 









A 


A 

VO 

A 

0 


A 

0 

0 


tr- 

0 





tA 

o 

CA 

CM 


VO 

A 

00 

l>- 

T- 

A 

00 




A 

T— 




VO 

VO 

c- 

A 



00 

VO 

A 

A 

r** 

CM 

0 

CO 

00 

0 

l>- 

A 





v 

A 

tr- 

O 

CO 

A 

A 

VO 

O 

t- 

t>- 

A 

A 

A 

CO 


00 




lA 

CO 

00 

00 

o 


OV 


A 


00 

A 

>- 

00 

CO 

A 

A 

A 



1 


tr-“ 

VO 

00 

T- 

A 

<y\ 



r— 



r- 



T- 

n— 

T— 

\ 














CO 

CO 

CM 

A 



A 



CvJ 

-00 

GO 

CA 

'\— 

CM 

''t — 

o 



tr- 

A 

c^ 


A 

A 

A 

A 

0 



CO 

o 

VO 

A 

GO 


CM 

(T\ 

CA 

A 


t>“ 

A 


CM 

A 

A 

CM 

A 


ts^ 

00 

tA 

LA 

eg 


A 

t:- 

V- 


CA 

T— 

VO 

0 

CD 


0 

T“ 


A 


T*- 

tA 

00 

C- 


T— 

VO 


CM 

lA- 

00 


0 

CM 

0 

0 


0 


A 



VO 

LA 

VO 

VO 

VO 

VO 

'=M“ 

CO 

00 

t>- 

A 


x— 

ir- 



X~ 

A 


i 




I>- 

A 



VO 

00 

T~ 

T— 

T- 

CM 

ir-- 

A 

r- 

A 

CO 

0 

CM 

c— 



VO 

tA 



A 

O 

!>- 

D- 

00 

A 

A 

00 

A 

00 


0 

A 

00 

0 

CM 

l>- 

T- 

VO 

CO 

A 

o 

VO 

00 

00 

CM 

A 


00 

r— 

A 


A 


CM 

A 

V“ 

C\J 

LA 

t— 

"T- 

T— 

CM 

CM 

CM 

A 

A 

CM 

VO 

A 

CM 

CM 

CM 



A 

A 

r- 

C-- 

CA 

MO 

CM 

o 

A 

O 

A 

O 

CA 


A 

A 

\D 

A 

A 

A 


0 

1>- 

T~ 

CVl 

CO 

CM 

^ — 

A 

A 

00 

CM 

V- 


O 



A 

CM 

ir- 

A 

0 

0 

A 



CM 

(T\ 

CT\ 


CA 

A 

t>- 

CM 

!>* 



v- 

A 

0 

0 

A 

CM 

CM 

CD 








K — 


A 

CM 


A 

CM 


CM 



r— 

CM 

T— 



lA 

r— 

!>- 


T” 

VO 

A 

T~ 

CM 


A 


A 


(r- 

CM 

A 

CM 

0 

o 


fA 


A 

tr- 

o 

CM 

A 

VO 

A 




CM 

00 

A 


CO 

00 

A 

T" 

\ 

CM 


GA 

CM 

T*“ 

O 


VO 

A 

CO 


D- 

V- 

A 

A 

A 

A 

0 








V“ 

T 

V- 

CM 

CM 

T- 

CM 

T— 


A 

r— 




V— 

(T\ 

o 

LA 

VO 

00 

00 

!>• 

A 

A 

D- 

CM 

CO 

I>- 

t- 

CM 

CM 

lf\ 


00 

A 

00 



A 

VO 

lA- 

A 

CA 

CA 

VO 

A 

O 

''5 — 

1>“ 

0 

L- 

0 

l«2\ 


A 

A 





(A 

A 

A 

A 



!>• 

CO 

A 

VO 


CM 

A 

CM 

T— 

— 



CO 

o 

CT\ 

c- 


CM 

VO 



A- 

A 

A 

CM 

A 

I>“ 

C- 

CM 

ao 

A 

T— 

A 


T~ 

cr\ 

A 

tA- 

CM 

l>- 

GO 

A 

O 

A 


A 

c-* 

0 

T~ 


0 

0 


0 


1 


CM 

CM 

CM 

CM 

A 

A 

A 

A 

A 

'•Cf' 

CM 

CM 

CM 





T— 



CO 

LA 

A 

A 

T“ 


CM 


A 

CO 

0 

A 

t>- 


A 


A 

A 

A 


1 

-K— 

CA 


A 

A 


VO 

VO 

ir- 

.5 — 

0 

tr- 

r— 

A 


CO 

A 


A 













CM 


r— 







VO 


00 


CA 

T-“ 

O 

T~ 

CA 

VO 

VO 

c- 

A 

A 

V“ 


CO 

CM 

0 

0 



1 


A 

A 

00 

o- 

tA- 

VD 

00 

ir- 

CM 

CM 

A 

CM 

CM 

CM 

T- 



1 

LP\ 



O 


t- 


CM 

CM 

00 

A 

T- 

A 

0 

CM 

A 

A 

A 





1 

I 

IT" 

'T— 


v~ 

V- 

“T- 

'T— 


"r- 

T~ 



V- 

T-’ 


T- 

T- 

1 


o 

o 

o 

o 

o 

o 

o 

o 

o 


A 

0 

0 

0 

A 

0 

0 

A 

A 



o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

V-* 

0 

00 

A 

CM 

0 


A 

A 



CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


T— 

00 

VO 

t-- 

'M- 

A 

CM 

00 


!>- 



VO 

VO 

A 

A 

A 

A 

A 

A 

T~ 


VD 

A 

A 

A 

— 

CM 

tr- 

0 - 

!>• 



CVl 

CM 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

CM 

CM 

CM 

1 

i 

trv 



t-- 

l>- 


VO 

VO 


CM 

CO 

00 

A 

A 

T— 

A 

A 

A 





I 

1 


T — 


T— 


T“ 




T- 



v- 


T- 



1 



o 

o 

o 

O 

o 

O 

o 

O 

o 

0 

00 

0 

0 

0 

Lr\ 

A 

0 

A 




o 

o 

o 

O 

o 

O 

o 

O 

o 

A 

A 

0 

0 

CO 

CM 

CM 

0 

A 




CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

T— 

CM 


VO 

A 

A 

VO 

A 

CD 

C- 


C\J 


VO 

A 

A 

A 

A 

A 

A 

A 

T“ 

A 

A 

A 

CM 



— 

t- 

l>- 



1 

CM 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

CM 

A 

1 


UTN 

VO 

C-- 

CO 

CA 

O 


CM 

A 


A 

VO 

C- 

00 

A 

0 


CM 

A 

-d- 


VO 

VO 

MO 

VO 

VO 

t- 

tA- 



t-- 

ir- 



t>- 

l>" 

CO 

CO 

00 

CO 

00 


tA 

tA 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

TO 

A 

T~ 


v— 




T- 

T~* 

T— 


V- 

'T* 

T— 



r— 

T- 




T— 




Amiaxture t contd,.. Cell No. 0 STW^-Se H Village - Dhanjaiya 



tA 

c>- 



00 

X— 

CM 

VD 

00 

CM 

CO 

CTi 


n 

!>• 

n 

CM 

CM 

in 





n 

cn 

o 

-M- 

VD 

t- 


CM 

n 

CO 


00 

n 

n 

C— 

CO 

X** 



]>• 

VO 

CM 

T“ 

CM 

CM 

l>“ 

n 


VD 




CM 

n 

n 


CM 

CO 



CM 

t- 

CM 

T~ 

•t— 

r— 

n 

n 


x^ 

o 

in 

{ 

O 

i>“ 

cr\ 

o 

l>- 

VD 

1 

-t- 


cn 

n 


T~ 


x- 


X— 

X- 

X- 

xr“ 

CM 

X— 

x— 

xr- 

x~ 

X— 










o\ 



o 


cr\ 


t>- 

(T\ 

cn 

in 




CO 


cn 

n 

xj- 

CM 


tr- 

n 


CM 


tn 

o 

VO 

O 

n 

c- 



cr\ 

tn 

o 

o 

£>- 

O 

o 

n 

CM 

CM 

tn 

cn 


CM 

n 

n 

O 

X— 

X— 




in 

n 

n 


o 

cn 

n 

X- 

00 

X— 

00 



O 

n 

xr- 


CM 




VD 


tn 


VO 

n 

CO 

X“ 

n 

X — 

CM 


o 


O 

o 

n 

tn 

1 

-r* 

IT- 


GO 

00 


1>- 

VD 

CD 

X- 

CM 

x— 


i 

X** 

00 

x- 

X- 

X— 

X- 



in 

CM 

00 


T- 

VD 

ir- 

X— 

C- 

VD 


VO 


xr- 

00 

00 

00 

tn 

T- 

CM 

<y\ 

in 

n 

o 


T“ 

cn 

CM 

o 

o 

!>- 

00 


n 

<n 

cr\ 

cn 

!>- 

n 

a\ 


t- 

in 

n 

n 

n 

l>- 

CM 

O 

n 

o 

n 

tn 


VD 

CO 

o 

o 

tn 

X— 

o 




T*“ 

V- 

v™ 


CM 

n 


n 

n 

VD 

tn 

CM 

CM 

CM 

CM 

CM 

n 

tn 


CM 

O 

n 

cr\ 

00 

00 


VD 

n 

K\ 


o 

CM 

n 

VD 

n 

n 

00 

in 

CM 



tn 

C-“ 

O 


00 

tn 

<T\ 

n 

CM 

X— 

(T\ 

o 

CM 

in 

00 

00 

t^ 

O 

cn 


c^^ 

tn 

00 

cn 

VO 

o 

ir^ 

CM 

n 

VD 


VD 

CM 

o 


n 

tn 

00 

n 

X-" 







T“ 

T- 

CM 

CM 

CM 

CM 

n 

CM 

CM 

X-* 


XT-' 

X— 

CM 

CM 



in 

CTv 

cn 

VO 

tn 

CM 

x^ 

VD 


n 



VO 

n 

n 

n 

O 

o 

cn 

O 

LTX 

CM 

l>“ 

cn 


CM 

VD 


VO 

00 

O 

cn 

T“ 

o 

tn 


xr* 

O 

tn 

CTV 


CO 

CM 


n 

VD 

VD 

n 

r- 

n 

tn 

xj“ 

VO 

in 

VD 


e:-- 

!>• 

in 

CD 

CO 










CM 

CM 


CM 










00 


cn 

CM 


CM 

O 

cn 

CO 

cn 

n 

X— 

'M- 

VD 

in 

cn 

00 

n 

VO 

cn 

cn 

s 

CM 

00 

VD 


00 

n 

T~ 

cn 

tn 

CM 

V- 

1>- 

in 

VD 

VD 

in 

n 

O 

in 


CM 

CM 

CM 

CM 

n 



n 



CM 

CM 

CM 

CM 

X— 

x~ 

CM 



o 


O 

VO 

n 

in 

r- 

CM 

xt- 

00 

CM 

n 

in 

CM 

to 

O 

-M- 

cn 

CM 

CM 

CO 

I>- 

<y\ 

T— 

cn 

VD 

T~ 

c- 


X — 

n 

in 

n 

O 

o 

X— 

O 

CM 

X— 

n 

T** 

V- 


CM 

T*“ 

T- 

CM 

CM 

n 

tn 

tn 

tn 

CM 

CM 

CM 

CM 

CM 

X- 

xr* 

X— 

xr“ 


I>- 

n 

00 

n 

oo 


i>- 

i>- 

m 

VD 

KN 

VD 


CM 

O 

<T\ 


cr\ 

cn 

ir- 

c- 

V- 

T*- 

n 


tn 


n 

in 

XsT 

n 

in 

n 

in 


'XT 

in 

CM 

CM 

xt- 














xx 









w 

T“ 

CM 

T- 


00 

n 

VD 

O 

n 

n 

O 

o 

n 

X- 

D- 

o 

O 


in 

t 



-T— 

CM 

CM 

tn 

CM 

X- 

CM 

n 

CM 

CM 

CM 


XT' 



X— 



ir\ 

VD 

VD 

n 

VD 

c^ 

O 

vo 

VD 

VD 

CO 

VD 

n 

VO 

VD 

VO 

VD 

VO 

VD 

VD 

1 

1 

1 

r- 

'C— 

v- 

T— 


CM 

X“ 


T~ 


T~ 

xr* 

X— ‘ 






X— 


O 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

8 



o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

X— 

o 

O 

o 

o 

o 

o 



00 

CO 

CM 

CM 

CM 

CM 

c- 

'M- 

CM 

o 

o 

X“ 

oo 

00 

00 

00 

CO 

00 

VD 



o 


T— 

T— 

*T~- 

O 


in 

C^ 

n 

VD 

X— 

X” 

X“ 

X— 

x~ 

T— 

X— 


1 






-M- 

-:h 

n 

CM 

CM 

n 

n 

tn 

n 

n 

n 

n 

tn 

tn 

CM 

t<^ 

VD 

VD 

VD 

VD 

VD 

VD 

tr- 


l>- 

00 

n 


CO 

VO 

VD 

VO 

VO 

VO 

VD 







X— 

X-~ 

X — 


X— 


X— 

" 


x~ 

x* 

XT- 




1 


8 

o 

O 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

tn 



o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 


CM 

00 

00 

CM 

00 

CM 

CM 





o 

VO 

CM 

GO 

00 

00 

00 

CD 

-M- 


o 

o 

T— 

T*" 

x— 

X— 

t-- 



n 

n 

xh 


X— 

X — 


X— 

— 

X“ 








-M- 

n 

n 

tn 

n 

n 

CM 

n 

n 

n 

n 

tn 

tn 

1 


in 

VD 

t- 

00 

a\ 

O 


CM 

tn 


in 

VO 


CO 

cr\ 

o 

xr- 

CM 

tn 



VD 

VD 

VD 

VO 

VD 

I>- 

i>- 

D- 


!>- 

c- 

t- 

tr- 

ir- 

D- 

00 

00 

OO 

00 

CD 


tn 

cn 

n 

tn 

tn 

tn 

n 

n 

n 

n 

tn 

n 

tn 

n 

tn 

n 

n 

n 

tn 

tn 

' • r** 




t— 

X-“ 

X“ 

X- 

x- 


T~ 


X— 



X- 



X— 

xr* 

X-' 


Annexture 1 cont<3. . .Cell No* 50 STW- 139 H Village - Soron 


K\ 


CVJ 


O 

T-' 

ON 

CD 




LTv 




to 


CM 



o 

o 

CD 

o 


CO 

CO 





• 

LO 








V- 

lO 

CO 

CD 


o 





o 



S 

u 




\o 

CTv 

-r- 

CM 

— 

CD 

■r- 



O 

««v 


1 



05 




CM 

to 


to 

CM 

•r- 




CO 

LO 

1 


4m 


0 

CQ 


1 

r— 


■r- 

V— 

CO 

r* 

T“ 

1 

1 

1 

VO 

(TV 

!>* 

o 


t>> 













crv 

1 

CD 

CT 

H 















LO 


(Tv 

X— 


u 

0 













' CO 

CO 

X“ 



c(5 

a 






o 

o 



CM 

CD 


*r“ 

X — 

11 

11 


0 

0 

p 


o 

CD 

to 

o 

o 


to 

!>* 

CO 


n 

H 


CM 



CQ 

Oj 


o 


to 

o 

o 


CM 

CO 

T“ 


cr- 

CM 


CD 

u 





CM 

x— 


CD 

CO 


CO 


CO 


CO 

c- 

to 

to 

cc5 


0 



T— 

cr\ 

tr\ 

CM 

to 


o 

*r— 

CTv 


to 

to 

X— 

x— 

Q 





VD 

<T\ 

<j\ 

vc-“ 


1 




1 


X— 





-P 

0 














# VS 

ppx 
















• as 


CTv 


rH 

cd 


to 












CTv 


CO 

l>“ 


pH 

O 













LO 

CO 

1 

1 

rH 



rf 












1 

t 

CO 

to 

O 

• 

U 

o 












03 

to 

CO 

1>- 


U 

0 













LO 

CO 

CTv 

CT 


05 

40 

ncU 


LTv 

CO 

to 

-4“ 


O 


CT 

O 

CO 

CO 

(Tv 

X— 

T- 

§ 

<0 

B 

a 



CO 

(Tv 

CD 

cn 

LO 

o 

VO 

CT» 

r— 

X — 




rH 


0 

0 



to 


CD 

<r— 

o 

<T\ 

CO 

CD 

CD 

II 

li 

w 

11 

Ph 


P 




CM 

T- 

T- 

— 




X — 

CM 

CD 

x— 

CO 

X“ 



Pi 













CD 

c- 


00 



0 













to 

to 

to 

to 

CO 


CO 

o5 



CM 

CT 

D- 

CO 

— 

MD 

CO 

LO 


X— 

X“ 

x— 

X— 

O- 

j:4 




!>• 

O 


CM 

00 

r- 

CO 

CTv 

CM 

CD 





1 


4Ci 

P 


Lf\ 


-r- 

c>- 

CT 

00 

t>- 

CM 

to 

LO 

• iK 

p ». 

PPV 

p p^, 

tr- 

Ch 

P 

0 



V** 

T“ 

■r— * 




T— 

T— 


CO 





o 

o 

40 












LO 

to 

00 

to 

CT 


.to 

O 





CO 

T— 

cn 


X— 

LA 


1 

M3 

CO 

ir- 

X— 


P 



CO 


ir\ 


to 

to 

c- 

T- 

LO 

1 1^ 

1 

I 

1 


oO>rt 

O 



CM 

CO 

CM 

CM 

CM 

T- 

to 

to 

O 

LO 

CM 

t- 

CM 

It 

u 

P 

O 


1 

— 








r— 

CTv 

VO 

CO 



05 

0 













> "T— 

CTv 

CTV 

CT 

LO 

S 


P 












\ 

x-* 

X— 

X— 

CD 



CQ 












* 11 




to 


P 

T“ 












1 LO 

li 

11 

11 

X— 

03 

05 













VD 

o 

LO 

o 

w 



a 




cO 

CO 

cr- 

O 


o 

o 

(y\ 

to 

cr- 


00 


U 

o 



O 

cr\ 


O 

lO 

to 

o 

CTv 

CO 

x— 

to 

to 

to 


a 

p 



— 



T-“ 

T—* 

T— 

CM 

X— 

V- 



X— 


5:l^ncl 

m 

Pi 












« 




05 

n 

f>> 













t>- 

• <K 

p 

• w. 


0 


rcl 


t- 

00 

CM 

o- 

CTv 

CM 

LO 

CO 


CD 

LO 






0 

0 



o- 

CO 

co 

LO 


T— 

(D 

to 

to 

1 

CM 

t- 

CM 

t- 

TCl 


P 







T~* 


•r*“ 

x— 

x — 

CO 

VO 

CO 



d 

P 

P 












LO 

t 

4 

1 

1 

05 


cc5 












CTv 


VO 

x— 

CO 


«H 

P 












X— 

CO 

CO 



rH 

O 

0 


1 


to 



LO 

C. 



to 1 


(TV 

CTv 

(T 

CT 

rH 





"C— 




r“ 




LO 1 

I! 


X— . 

T— 

T“ 

PH 

H 


















P. 















11 

11 

II 

11 

<I1 

U 

•H 












CO 

(T^ 


CT 



P4 

40 

•• 



T— 

ir\ 


to 

CO 

00 

CT 

1 

to 

CO 

{>“ 

!>- 

CO 

+=> 

<=J{ 

03 

P 

1 

T— 

■V— 








T~ 

to 

to 

eo 

to 

ca 


0(4 

0 












T- 

X-. 

x~ 

X— 

x^ 

P 


0 











« 






0 

P 

!>5 












pp>. 

• 

p»\ 

P Pk. 

s 

X— 

ct5 












VO 

T— 

CO 

X — 

CD 

O 


0 

rH 

T— 

'V- 

T— 

LO 

00 

O 

o 

**=:h 



LO 

CO 

CO 

D- 

O- 

U 

a 


0 

VD 

CO 

CO 

CM 


to 

to 

CM 

CM 


1 

1 

1 

1 

I 

€H 

o 


rH 











LO 

o 

lO 

O 

lO 


u 


g 











LO 

CO 

VO 

IT^ 



<H 


ri 











CT 

(Tv 

CT 

0^ 

CT 

0 


Xl 


O 

O 

O 

o 

o 

o 

o 

O 

O 



x— 

X— 

X — 

X— 

O 

rd 



O 

o 

CM 

o 

o 

o 

o 

O 

O 








0 

CO 

•rH 

O 

m 

v~ 

CD 

CO 

CM 

CM 

CO 

LO 


11 

11 

II 

11 

II 

<D 

P 

pH 

PI 

CM 

to 

LO 

c- 

to 

CD 

CO 

LO 



to 

03 

to 

CO 

to 

€ 

u 



T- 

•r- 


T— 

T — 





1 

CO 

CD 

c- 

C- 

GO 

s 

05 

nd 

0 











to 

to 

to 

to 

to 

o 

P 

P 

4:4 











x— 

1 1 

X— 

X— 

X“ 


o 

0 

0 

P 


■ir" 

t— 


CO 

-T 

o 


t<o 


H 

03 

CD 









» 

VD 

CO 

CO 

CO 

to 

to 

to 

CM 

1 











Q 

O 

o 

o 

O 

o 

o 

O 


H 

rH 










O 

CM 

o 

o 

o 

o 

o 

to 


o3 










ur\ 

'T- 


00 

CM 

CM 

CO 

CM 


ra 










to 

LO 

tXA 

to 


00 

UO 

to 


c^ 









1 

T“ 

It* 

r-“ 

r- 





1 

Gh 










»« 


LO 

VO 

tr- 

CD 

CT 

0 

X— 

CM 

to 


0 

c- 

IT- 




CD 

CD 

03 

CO 

CO 

P 

10 

to 

to 

to 

to 

to 

to 

to 

to 

to 

0 

X— 

▼“ 

X- 

T“ 

x— 

XT- 

x-“ 

Xf— 

X- 

X- 

r 


128 


t— < 

AW 

m r-. 

CO 

.;^r£| 

se^ 





1 


bn 


i>- 

o 

O 

CM 



o 

O 

O 

lA 

t— 

le- 

O 

O 

VO 



CO 

-H- 

Q 

m 

cv 

tn 

o 

in 

in 




tn 

tn 

o 

03 

o 

c- 

le- 

CM 

VO 



P 

CO 


'<[— 

a\ 

VO 

i>- 

t>- 

o- 


CD 

•X) 

MO 

VO 

VD 

le- 

le- 

00 

c- 

t- 

in 



O 

i 






















M 

n 

1 






















CO 

- 


o 

on 


m 

KN 

tn 

O 

o 

o 

o 

O 

o 

Y— 

O 

c— 

in 

CO 




cn 



CO 

m 

00 



VO 

o 

o 

-H- 


o 

'T- 

VO 

o 

VO 

VD 

CA 



P 




r— 




T-* 


•<d“ 


O 

o 

CO 

VO 

CM 

Y— 


VO 

CA 




Qffi 


'D- 

M 


CM 

CM 

n 




VO 

lA 

CA 

CM 

Y“ 

o 

VO 






•r* 

CM 

CM 

CM 

m 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

Ai 

tn 

tn 

tn 

CM 

CM 



> 











CO 

'X) 














CO 

j>- 

in 

v* 



VO 

vD 

T— 

le- 

00 

tn 

CO 

Y— 

T— 



w 

Eh 


s 

m 

<n 

VD 

no 

LA 

in 

!>• 

le- 

!>• 

o 

o 

o 


m 

o 

o 

‘n 

tn 



OJ 

w 

v ^ 



in 




in 

n 

VO 

VO 

-d- 

tn 


LA 

{>- 

tn 

K:^ 



S 

CO 




















w 

M 

1 





















o 


T“ 























CO 



o 





in 



tn 

tn 

LA 

o 

CD 

LA 

VO 

r- 

A- 



tn 



o 

VO 


CD 

>no 

T— 

O' 


CO 

VO 

CD 

o 

tn 

^A 

VO 

VO 

LA 



{ — 1 

r~* 



c- 

m 

CM 

K\ 

tn 

CM 

CM 

CM 

-fvh 



VO 

M 

r- 

^<1“ 

r— 

le- 



EH 


B 

CM 

cr\ 


in 

CM 

CM 

cr\ 


T* 

m 

LA 

VO 

CA 

te- 

le- 

CM 

T— 

CA 


03 


(y 

T* 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

tn 

tn 

CM 


tn 
























M 




O 

O 

CO 

l>. 

c— 

cr> 

CjO 

CD 

-=d- 



o 

LA 

LA 

-d- 

CA 

le- 


o 

CO 5 

W ' 

o 

g 


c\j 

CTl 


O 

o 

CM 

in 

in 

VO 

VO 

CC' 

ie- 

CD 


CM 

o 

CA 


4J 

0) 

pq 

v-* 

VO 

in 

CO 

m 

00 

in 

a\ 

n 

CO 


LA 

lA 

tn 

CO 

03 

CM 

-d- 



I 





















tn 

to 

OD 





















VO 

o 

















CO 





tn 

w 

cn 



in 


o 

x> 


in 

CM 

CM 

o 

O 

CA 

cv 

o 

tn 

VO 

O 



T~' 



in 

tn 

in 

CM 

CM 


VO 

VO 

tn 

tn 

CA 

o 

o 

tn 

m 


OD 



etj 




in 

-=H- 

CM 



(7\ 

n 

in 


r— 

O 

AJ 

CO 


o 

m 

T- 





g 

o 

o 

C-- 

VD 



a\ 

cn 

m 



VO 

CA 

in 

CM 

K't 

CM 

CM 



hH 

W 




m 

CM 

CM 

CM 

CM 

CM 

CM 

m 

CM 

OJ 

CM 

CM 

.M 

tn 

tn 

tn 

tn 



w 






















Ph 

§ 




"r— 

O 




a\ 

tn 

tn 

tn 

tn 

VD 

VD 

O 

le- 

in 








KD 

M 

-H- 

GO 

00 

tn 

o 

C 

,ij— , 

X — 

T~ 

'T" 

VO 

A- 

in 




Th 

A 

: tr- 

g 



cc 

l>- 

in 

tn 

T-* 

cn 

(JS 

m 

in 


CA 

o 

00 


1 

1 


M 


1 c- 
i 

i 

a 

CTN 

•r* 


-r- 


T-* 

CM 


T- 

T— 








a> 

w 

r£l 




CM 

VD 

in 

in 

tn 

00 

CD 

VO 

VO 

lA 

VD 

CA 

CM 

o 



?3 





o 

0) 

O 



G\ 

T-* 

T— 

(D 

30 

tn 

O 


o 

o 





rv^ 

tn j 




lA 

o 

in 

in 

t— 

VO 

VO 

00 

X> 

cn 

VO 

te- 

tn 

o 



t>::i 

,«q 

w 


6 


CT\ 

-M- 

C-- 



T— 


CM 



r— 

CM 

VO 

le- 


1 


o 1 

w 


CT. 

CO 

M 

CM 

CM 

CM 

CM 

tn 

tn 

tn 

CM 

CM 

At 

m 

CM 

tn 

tn 

J 


1 

o 






















i 

CO 

i 












GO 








EH 

CO 

M 

CVJ 



'.O 

O 

VO 

T-* 

T— 

tn 

te— 

re- 

00 









A 

t>- 

a 



tn 

o 

CO 

03 

0- 

n 

in 

T— 

t— 

1 


1 

1 


1 

i 


tD ' ! 


1 

s 

l>* : 


VD 

in 

i>- 

C-- 

cn 

o 

O 

-if- 

-H* 

1 

1 


O j 

W 1 

00 









-r— 

T- 











w j 

c!? 1 

1 VO 






















^ 1 

KN 





















ri? 1 

W ' 

•r* 



O 


ON 

o 

O 

VO 

o 

o 

o 

O 









W I 

r-q i 




o 

T“ 

o 

VO 

VD 

in 

o 

o 

in 

m 









hH 





o 


*r* 

in 

in 

M- 

CM 

CM 

LA 

LA 









w 

<4 


<1 


m 

v- 

in 

tn 

tn 

n 

!>• 

ir- 


'ct' 

I 

I 

i 

1 

i 

1 

l 





VD 

tn 

cn 

K\ 

CM 

CM 

tn 

tn 

tn 

CM 

CM 


w 























w 

!>• 























VD 



i 


















ilH ' 

*=^ 

1 



VO 


VD 

in 

in 















tn 

a 


i 

V*" 

j> 

rr\ 

CTV 








1 

1 


1 

1 


< CO 


vx> 

a 

in 

i 

M 

CM 


tn 

1 

1 

1 

1 

1 

1 

» 

i 


W 


^n 





















pq W 


; 



1 


















CbEH 



J 


ir\ 

CT> 


o 

o 



















* 

n 

vo 

in 

in 


















I ^ 

CM 

in 

A- 

te- 














W M 



1 


a> 

O 

^■^ 

CTv 

en 




! 


1 

I 

1 

1 

1 

I 

1 


o A 

rn ^ 



1 0? 


1 

n 

m 

tn 

tn 

1 

i 

1 

1 


? 3.0 0 ) 

Ch -* t re:} $1 >> 

O CO CD -H 

• 1^ <D CQ ^1 (D 

O EH -H ^ W 

to 0 flDrd -P 


M bi3CO 
•H o n 1^ 
r-4 “H' Eh 

etj ^1 ^ 

02 ^ 


o 


K\ 


CO 


^ LOl VO 
ir\ 


O 


o o if\ o c\f a\ tx\ in 


vD in 

T- CM 


WJ 


tr% 


LA 

VO 

le- 

OD 

CA 

o 

-r- 

CM 

tn 


LA 

VO 

r- 

CO 

CA 

«H ! 


VO 

VO 

VD 

VO 

VO 

VO 

VO 

te- 

le- 

le- 

le- 

te- 

t> 

re- 

te- 

te- 

!e- 

o 1 


tn 

tn 

tn 

tn 

tn 

tn 

tn 

tn 

tn 

tn 

tn 

rn 

tn 

tn 

tn 

en 

tn 

! 

] 

h 

T— 


YT- 

T— 

■Y-* 

Y— 



T~ 

T- 


T— 

■T* 



Y- 



: ’T* 

; -r- 

CM 

tn 


m 

VO 

re- 

CO 

CA 

o 


CM 

tn 


LA 




129 




CO 

tn 

CD 

VD 

VO 














m 

x — 

r- 



I>- 







■P 








c- 

m 

VO 

CO 

CO 







P 



U2 















d 

05 



Cd 















4:3 

P 








lA 

Csj 

A 

ir\ 

A 







o3 








m 

!>• 

A 

A 

A 









H 

p 





VO 

VO 

A 


-ch 






P 

H 


cd 

H 





OJ 

K\ 


CM 

CM 





• 

G 

05 


p 








A 

A 

A 





f-l 

rH 

P 


0 

d 












03 

o3 

05 

H 

0 


P 

0 

nd 












d 

(D 

p 

P 




d 




T-* 

IT- 

A 





& 

05 

>> 

o5 




p 

Cd 




A 


A 








G 

CQ 


G 

G 




-T— 

LTV 



1 

1 




G 

0) 


G 


G 

P 

G 











05 

tkD 

Xi 

o3 

tG 



Cd 

bD 











<D 


-p 

G 

05 


Cd 

H 

P 




o 

CM 

O 





>i 

05 


ra 

ft 


ft 


05 




o 

{>- 

C-- 







ch 

•rH 

g 


g 

« 

ft 



C\J| 

CO 

VO 

o 






o 

o 


d 


3 

od 

0 



-r* 


^A 

ir- 





o5 

CQ 


P 

ft 


ft 

G 

02 






A 

1 

I 



H 

H 

-X 

G 




P 

P 











d 

03 

A 

d 

4:3 


H 

cd 

o3 











G 



G 

p 


X 

H 












H 

0 



0 


G 

d 

G 











4^ 


o 

G 

Xi 


P3 

0 

bD 



v* 

o 







54 

ct! 

-p 

P 




H 

o5 




CTi 







o5 

54 


Q> 




cd 

P 





1 

1 

1 

\ 



ft 

<D 



d 


d 

0 

G 












> 



•H 


G 


!> 











05 

05 

a 

Xi 

rcJ 



G 

cd 




o 









o 

0 

'd 


ft 






o 







w 

/-H 


H 

< 

« 

rH 


d 



o 

(y\ 








05 

CH 

rd 


o3 



cd 



-T-* 

K\ 







H 

CD 




G 

03 


G 





r 

1 

\ 

1 



U 

Q 

d 


• 

P 

45 

CO 

a 











d 



— 

d 

d 


d 












0:5 

o3 

§ 

CO 

0 

ft 


0 

bD 












d 

rH 


H 

S 

bO 

t — I 

d 











03 

05 

O 

EH 

P 

0 

d 

H 

rH 



cn 








G 


O 

CO 

cd 

0 

H 

o5 

o3 





1 

1 

1 

1 



CQ 

‘i* 



P 


t5 

bO 

P 











•r-| 

A 

d 

P 

G 

01 

nd 


cd 











w 


-H 

G 

03 

d 


d 

bO 

« 










u 



43 

H 

*>• 

1 ^ 


•rH 

G 

0 


1 * 








0) 

p 

d 

-P 

G 




P 











a 

3 

§ 

0 

d 

P 

« 

d 




CO 








Q 

H 

o 


0 

cd 

H 

0 

02 

G 



1 

1 

1 

1 

1 




O 

jd 

0 

0 

G 

cd 

•rH 

d 

H 








0 


•• 

o 

CQ 

-P 



G 

P 

0 

43 







j 

o 


CD 

'w* 

V-V 


p 


Cd 

cd 

*p 

G 













9i 

G 

p 

ft 

P 

p 

EH 







1 



E4 


H 

d 


o5 


G 

G 



iw 






u 


CO 

CO 

05 

nd 

d 

H 

rH 

03 

H 

d 



I 

1 

1 

1 

1 

CD 




t> 


3 

d 

P 

rH 

d 

p 








ft 


(D 

EH 


(D 


0 

cd 

m 

0 












CO 

0) 

W 

•w 

•rH 

ft 

d 

H 

d 








m 




-p 

d 

p 

p 


0 

cd 

G 











CM 

d 

ft 

cd 

p 

p 

0 

0 

> 








o 



O 

H 

p 

G 

cd 

0 



p 








H 


O 



3 


ft 

CH 

P 

H 

bO 


vj:> 

I 

i 

I 

1 

1 

rH 



« 

G 

ft 




G 

0 









c5 



o 

a 


p 

G 

rjd 

•d 

•ft 

G 








tiO 


r4 

d 

rH 

P 

05 

Xi 

(D 

d 

0 

P 









02 

o5 


-P 

0 

H 

p 

P 

d 

B 

G 









U 

CQ 

r4 


€H 

r> 


d 











•H 

:::i 

05 

05 

54 


0 


ft 

p 

G 

H 


\r\ 







O 

Ph 

■P 

05 


H 

c 

S 

d 

B 

G 



1 

i 

i 

1 

t 

CD 

xi 


o 

H 

d 

P 


0 

G 

0 

G 












d 

0 

P 

H 

0 

ft 

to 

G 








P 

tjo 

H 


o 

o3 

cd 

cd 




ft 








05 


P4 

tiO 

•rH 


ft 

m 

G 

p 












d 

d 

-P 

® 


cd 

P 

G 

m 









o 

5CJ 


•H 

u 


G 


0? 

H 

02 

P 



1 

i 

1 

1 

1 

CQ 

3 

bd 


d 

1 

4^ 



d 

p 

P 









3 


H 

ft 


P 



0 

H 

G 








nd 


eiD 

ft 


m 


r4 

CQ 

H 

d 

ft 










s::! 

H 

o5 

d 


p 

d 

P 

d 

W 








CD 

0) 

iH 

-P 


0 

P 

d 

0 

P 



# 







to 

tlD 

P 

H 


•rH 

rH 

43 

•H 

cd 

0 

P 

• 

tA 






05 

05 

d 

d 

O 

-P 

P 

5^ 

P 

ft 

•H 

0 

♦ 


(7\ 

lA 

o 

rO 

O 

U 

P 

o:? 

a 

<h 

d 

d 


0? 


p 

cp 




CM 

A 



CD 

0) 




H 


P 

H 

G 

p 









> 

l> 

G 


CQ 

d 


0 

d 

43 

G 

02 

-p 







0? 

05 

tiO 


p 

0 


ft 

0 

p 

B 

P 










05 


d 

H 

P 


» — 1 



d 

o 







d 


ft 

od 

o 

05 

H 

CD 

cd 

ft 

d 

0 

o 


O 


CM 

A 


05 

05 


G 

43 

c 

d 

bO 

0 

0 

H 

ft 



CD 


CD 

CD 

CD 

CD 

CD 

3 

-P 



Sh 

cd 





0% 

Csl 

tA 

A 

A 

A 

A 

6 

a 

ft 

o5 

^0 

p 

d 

P* 

P 

G 

nd 

bO 




■r* 

T-* 

V" 

•r- 




H 

d 

cd 

p 

§ 

G 

bO 

G 

d 

CD 







II 

ii 

iH 

d 


H 


3 

H 

cd 

bO 

•r-I 

H 









o5 

o 

c 

H 

G 

ft 

•H 

ft 

d 

3 

jQ 









-P 

H 

3 

a 

P 


fi 

§ 

G 

p 

Cl? 


CO 

CO 

o 

-r* 

CM 

a 

a 

o 


d 

H 

G 

P 

-H 

3 

ft 

d 

r* t 

1 •«. 

1 •*— 


CM 

CM 

CM 

1 cy 


e 

55 

p 

CD 

> 

0 

CD 

ft 

0 

P 


1 0 

MODBi CAiOUlMIOdS WERAflE ATO MEAH AMRA®, DISOH^A&E aTO RaSKIWO HOURS OR 
SOES S'lWS* Ot? study ARB A 

Mgan ir.Qm and Hiu for the STWS' of Year ( 1957 - 53 ) 


I o 


{xi 


VO 

v» 

C-- 

Lf\ 

m 

CM 

VO 

M 

m 

tr\ 

CM 

a\ 

o\ 

o 


1 -(d- 




T- 

1 

tA 


o 

o 

o 

a\ 

CTi 


o 

o 


OD 

I>* 

CO 

CM 

GO 

00 

VO 

ir-- 

•«-“ 

-::h 


t>- 

O) 

CM 

K\ 

CM 

K\ 

CM 

CM 


CO 

-4- 

CM 

VO 

cr\ 



VO 

o 

LA 


in 

00 

VO 

5 

LA 

o 

o 

o 


o 

o 

o 

o 

tA 

‘T**' 

CM 

o 


1>> 

VO 


X— 

*r*“ 

O 

K\ 

CM 

tA 

lA 

K\ 


LA 

!>• 

CO 

C-* 

CM 

O 

tA 

T- 

CM 


A 


O 

ro 



c- 

C- 

O 

OO 

o 1 

CO 

fO 

o 



CO i 

A 

Al 

A 


CM 

T~ 

Tr~ 

A 

A 

CM 

A 

A 

A 


crv tn 

LTV VO ^ 

04 VO 

OJ 'M Oi CM 


VD VO OO o O 

rM ^ ^ 

VO 

^ ^ 
tA CM <M CA 


S CM 
C£i tr- 
en 


^ C3 
M VO 
EH K\ 


!>- 
p:^ VD 
O 

pH ^ 


ch 

O 

nij 

ft 

05 pi ^ 
• O ^ 
O 

}s;ri 5 to 


Ch tA Cf\ 9P 

cri CJ% OD cn CM 

o CTV VO Lf\ VO 


o o o o o 

o VO o o o 

CM on C5> !>• 

!A ir\ i>* 
tA CA tA tA KV 


A 

00 

O 

A 

c\ 

(Ti 

ir* 

0l> 

A 

'rh 


ov 

A 


A 

A 

A 

A 


i ^ 1 


o 

A 

o 

o 

A 

A 

o 

A 

o 

o 

A 

CTv 

I>- 

O 


A 

A 

lA . 

cr\ 

o 

A 

VO 

O 

54 

age 

CM 

A 

A 

A 

-«d- 

W 

w 

W 

IXJ 

W i 

p! u 
nS 0 ) 

A 

t- 

C\ 


'M 

; <B 

A 



CO 

CO i 



0 c 

p4 H 

0 05 

tH Pi 
r-l -H 
05 

tt 0 0 

to 

^ b 

•H cO 

0 O 
t 50 CQ 
?H H 
d nd 

O 0 
CO tlC 

*H o 5 

rd 

0 

o > 

550 Ct! 

g g 

4 a 


II n B 


Mean average running hours 


YiiiRIOUS JiAJlA O'? STAiCS TUBE-WSLLS OF HAlffilA TEHSIL 



a® 



















■1 


H ft 













CM 







<D 

H H -P 

KV 

C\J 

CM 

LA 

CM 

!>- 

T“ 

t-- 

A 

VO 

VO 

r-* 

CA 

a\ 

A 

CM 

A- 


ft 

W |3h 

T~ 

ir-- 

t>- 

VO 

O 

a\ 



A 

VO 

VO 

A- 

NO 

T-* 

CA 

Ai 

a\ 

CO 

► 

H 



v* 

v— 

"T* 

r*“ 

-5 — 







T— 



CM 



ft 

orJ 





















0) 





















-P CD 

oft 




















O 


m 

GO 

CM 

^A 

tA 

LA 

VO 


A 


A 

VO 

A- 

CA 


o 

CA 

1 

CQ rH 

rH H -P 

C\J 

H* 

no 

LA 

VO 

LA 

T— 

00 

A- 

A- 

v- 

VO 

VO 

A 

VO 


o 

A 

fH 

"til ft ft 

T— 



T— 

T~ 

v" 

CM 







T- 

T— 

T— * 


*r- 


H a 




















05 Q) 
-p CQ 

l Q) 




















<D m 

ta ft . 

=< yi H -p 

T» 

CM 

CM 

CM 

CM 

CD 

T- 

-r** 

A- 

o 

o 

00 

r- 




T- 

CM 


O ri ft ft 

V— 

cr\ 

a\ 

C\ 

CA 

9\ 

CA 

O 

O 

V— 

r“ 

o 

X— 

o 

o 

o 

00 

CD 

OO 


05 

1 0 








"T- 


'T- 

T~ 

r— 

r — 



T-“ 




1 




















• tiJD CQ 

ft H CD a 0^ 

O rH § H 




















O 

o 

LA 

LA 

A| 

O 

o 

A 

H- 


CM 

o 

A 

A- 


o 

A 

A 

o 

}Li P XQ O rx;j 3 


CM 

DA 

CM 

00 

LA 

LA 

CM 

O 

CA 


o 

o 

A 

■r- 

o 

rO 

A- 

A 

ft M 05 O ^ 


LO 

H* 

tA 


LA 

V£> 

H' 


H* 

H* 

H- 

H* 

A 

H- 


CM 

CM 

H* 


H -p 





















P 0) Go 

U 

(T\ 

00 

O 

0 

00 

lA 

o 

00 

O 

O 

O 

O 

O 

00 

A- 


00 

00 

03 


ft O S 
lOi-:^ H 


H- 

LA 

LC\ 

LA 

LA 

MO 

A 

VO 

LD 

VD 

VO 

VO 

A 

A 

A 

A 

A 

A 


1 * 

<D rf-P 


















% 

¥ 

CD 

^-1 O ft 









CM 











K\ 

ft H 


H* 

VO 

DA 

DA 

DA 

DA 

O 

H- 

r— 

H" 

H- 

A- 

VO 

VO 

CO 

!>• 

H* 

T— 

O CQ ri 

CO 

“V— 

T*^ 

r— 


T— 

V- 



— 

X— 


ir- 

'r“ 

-r-* 

T** 



T-» 


=1 CQ H 



















_P I>- 

0 1 

i w 




















CQ VO 

^ ft 


o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

o 

o 

o 

CM 

A 

O 

CD I>* 

O 0 C^7 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

00 

00 

CM 

00 

O 

^ CA 

CQ t5D 

D- 

o 

o 

o 

o 

o 

V£> 

o 

o 

o 

o 

o 

o 

o 

o 

o 

VD 

CM 

O 

ft 

H ^ 


CM 

CM 

H- 

H* 

H* 

H- 

o 

o 

H" 

H- 

CM 


A 

H* 

H- 

A* 

VD 

CM 


q o5 p 



CM 

CM 

CM 

CM 

T- 


CM 

CM 


CM 

CM 

CM 

CM 

ni 

-IT* 

CM 

CM 


W) • 

H P 









CM 



O 









H 0 ft 


t- 

00 


CM 

H- 

CM 



00 

H- 

H- 

00 

A 

o 

O 

A 


^ ^ ^ 
ft CD H 

VO 

txv 

^A 

H" 

H" 


H- 

A 

H* 

A 

H- 

A 

A 

H“ 

A 

A 

A 

A 

A 


CDl (H H 





















i • 

QJ Fl -P 





















f;^ O ft 
ft H 

LTN 

H“ 

VD 

CA 

H" 

00 

O 

CD 

A 

CD 

O 

00 

CM 

CM 

O 

CA 

VD 

VO 

CM 


(D CQ s4 



^ — 

— 

T“ 


“T* 


T— 

t — 

CM 

•t — 

"T — 

— 

CM 

■r* 

T-» 


t— 

rH 

(=1 cn H 




















05 




















{::1 

0 




















'H 

hO 




















W 

u 

rd ft 




















H 

U 


c 

O 

O 

o 

O 

o 

O 

o 

O 

O 

o 

O 

o 

O 

O 

o 

o 

O 

o 

O c!3 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 


0 

H“ 

oo 

CO 

DA 

DA 

o 

o 

H- 

o 

o 

T— 

CM 

H” 

H“ 

CM 

CM 

CM 

CM 

o 


•H 






o 

o 

H“ 

H" 

H- 

CA 

VO 

H- 

H“ 

A 

A 

VD 

A- 

■r-* 


O H 


IS^ 

DA 

DA 

DA 

DA 

DA 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

m 

CM 

A 

1 

1 

H 




















ch d 

P 0 




















O f-l 

OH 




















+3 





















U ro 

o u u 


!>* 

ir- 

m 

tn 

in 

In 





lA- 

A- 

A- 

CO 

A- 

A^ 



t5 

*H ct 5 d 


LA 

A 

LA 

\f\ 

LA 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

V0 

1 0) O -P H CD CD O 


(TV 

(A 

CA 

CA 

CA 

CA 

A 

rr\ 

CA 

A 

A 

CA 

m 

CA 

CA 

CA 

A 

CA 

^>^ o 

o o t>5 rf H 


T- 

x“ 

'T- 



•5 — 

"r- 

T- 

^ — 



•t— 

T“ 


■r^ 


•r** 

T** 


CD P> 




















• 

ft 





















::5 




















• 

o 


K 

HH 

tP 



ft! 

w 

ixl 

ft 

w 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

EH • 


c\i 

















00 

• o 

5^ c±! 


V 

CM 

DA 


lA 

VO 


00 

A 

O 


CM 

A 

H- 

A 

VO 

A- 


05 














T— 


"T- 

T— 



• 

O 

]2; 






















132 



VO 


\I\ 


cn 

o 

O 


i>- 

VO 

00 

A 

CO 

CO 

A 

VO 

04 


VO 

A 

X-* 

o 

T-» 

LTV 

cn 


1 

A 

o 

A 

1 

CM 

CM 

A 

CM 

'vh 

VO 

O 

-=d- 


CM 

o 

VO 


VO 


CM 

Al 



CM 

r— 



r— 

CM 


CM 


T* 






X-* 




CO 

A 

lA 

O 

CM 

A 

CM 



A 

A 

A 

A 

A 

KD 

X— 

CO 

00 

o 





o 

!>• 

cn 

VO 


O 

VO 

1 

CM 

A 

O- 

I^- 


CM 

X-* 

X-* 

I>- 

CM 

A 

o 

O 

O 


T— 




t— 

V— 



T-* 

T-* 

r-* 

lip— 

CM 


x*^ 

x^ 


X— 


x-» 

X— 






o 

cn 

■M 

CM 

CM 

CM 


o 

X— 


o 

o 

CM 

04 

A 

CM 

CM 

A 

T-* 


(Tk 

C7> 

cn 

'T\ 

cn 

00 

A 

(JD 

A 

A 

A 

A 

n 

A 

A 

A 

no 

A 

QO 

00 

00 

A 

o 

O 

CM 

O 


A 

A 

l>* 

A 

A 

O 

!>• 

O 

o 

CM 

-d- 

o 

A 

O 

A 


!>• 

A 


in 

no 

o 


A 

!>- 

A 

no 


o 

VO 


no 

A 

T— 

o 

A 

VO 

O 

CO 


VO 



A 

A 

fn 

VO 

A 

A 

nj 

A 

A 

A 

A 

A 

VO 

!>■ 

A 

A 

D- 

A 

A 



<n 


v* 

nj 

O 

o 


CO 

A 

A 

O 

A 

no 

CD 

OVJ 

CM 



A 


O 

CM 

o 


in 

ir\ 

A 

irv 

LA 

A 

A 

A 

A 

A 

sit 

A 

A 

A 

A 

A 

J 


i 


A 

A 

CO 

O 


VO 

CM 

CM 

CM 

VO 

O 

T-» 

O 

VO 

O 

VO 



04 

04 

CM 

VO 

CM 

\o 



r-» 

r- 

T-* 


r- 


'<r* 

•t— 

-r- 



T-* 


T** 

X“ 

X— 

T-* 

T** 

X*-" 

ip— 

x-“ 



tA 

o 


O 

CM 

O 

nj 

04 

o 

o 

o 

CM 

CM 

o 

o 

O 

04 

o 

o 

O 

o 

o 


tr- 

o 

V 

o 


o 


no 

o 

o 

o 


A 

A 

A 

CO 


o 

A 

I>- 

o 

o 


CA 

^A 

A 

K\ 

cn 

o 


T~* 

oo 

A 

o 

A 

CO 

l>- 

tr- 

o 

A 


X-* 

A 

VO 

o 


CM 

lA 

T-* 

CM 

o 

00 

o 

MD 


A 


O 


D- 



O 

VD 


A 

CM 

04 



CM 

A 

T** 

AJ 

Al 

CM 

•r-' 

A 

CM 

CM 

CM 


CM 

CM 


OS 

CM 

A 

CM 


04 

VO 

ir\ 

O 

CO 

cn 

o 

c— 


A 

o 

VO 

A 

CO 

O 

CM 

O 

A 

A 

O 

O 

O 

A 

i 

A 




ii\ 


A 

CM 


A 

A 

nj 

CM 

CM 

CM 

CM 

CM 

X* 

CM 

M 

CM 

CM 

CM 

CM 



V£> 

cn 

o 

O 

CM 

o 


A 

CM 

CM 

O 

O 

A 

1>- 

O 

A 

D- 

CO 

D- 

A 

A 

ITS 


■r** 

•r* 

CM 

CM 

■r* 

Al 

T-* 


CM 

T— 

CM 

'T- 

■r*» 

x^ 

X— 


X— 

X— 

x-» 

T— 

X-* 


o 

o 

o 

O 

O 

o 

O 

o 

O 

o 

o 

O 

o 

o 

o 

o 

O 

O 

o 

O 

o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


yr* 



K\ 

cn 

CM 

•r* 

CM 

A 



CM 

A 

CM 

CM 

CM 

A 

x^ 



o 

x~ 

j 

t— • 

cn 


\S\ 

T— 

A 

A 

A 


A 

A 

CM 


VO 

A 

Y— 

VO 

,p— 

A 

A 

o 

CM 


^A 

CM 

A 

Aj 

CM 

A 

CM 

A 

A 

A 

A 

A 

A 

A 

A 


A 

A 

A 

A 


A 


a) 

00 

V 

CO 

!>• 

*r» 

C-- 

T-* 

OC 

O- 

C— 


D- 

1>- 

00 

t- 


tw 

!>• 

CO 

a 



LA 

ITS 

VO 

A 

A 

VO 

A 

VO 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

irv 

A 


C?\ 

rr\ 

cn 

cn 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 


T— 

T~ 


•r-* 

+~ 


v- 

T-* 


t— 


x— 

X— 

X— 

T- 

XT- 

-p— 

X-* 

XT* 

xr* 


XT' 


W 

W 


w 

til 

W 


w 


W 

w 

M 

w 

W 

w 


w 

W 

w 

w 

tu 

w 

CM 

(A 

o 

*r- 

CM 

A 


A 

VO 


00 

A 

O 


CM 

A 


A 

VO 

D- 

CO 

A 

o 



CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

nj 

A 

A 

A 

A 


A 

A 

A 

A 

A 



cn 

O 


A| 

A 

-sh 

A 

VO 

t- 

00 

A 

O 


CM 

A 


•A 

VO 

]>* 

00 

A 

o 

• -r— 

T— 

CM 

CM 

CM 

CM 

CM 

CM 

m 

CM 

CM 

CM 

rrv 


ir\ 

N% 

rNr\ 

NTV 

NTX 


hrv 

KTV 



154 



to 

to 

o 

O 



CM 


00 

VD 


A 

!>• 

VO 




A 

CD 


o 


T— 


A[ 

Ct) 



O 





A 

T— 


CM 


a\ 

CM 

GO 

o 




T-* 



1 

1 

OJ 

1 


oi 

1 





-r- 


T-* 

't— 

-r- 




CTt 

to 

00 



A 


A 

CO 


a\ 

A 

VO 

CO 

-r- 

00 

CM 

no 

00 

VO 


C\J 

o 

to 

CA 



as 


VD 

DV 


o 

A 

00 

A 


o 

r— 

VO 

ir- 



■'c-* 


T-* 


1 

1 


1 



i 

T-^ 

T— 




X— 




1 — 


T-* 

a\ 





A 


CTN 

CO 




CM 



CM 

"M 

CM 


A 



; C-* 

OJ 

O 



X) 


a\ 

CO 


CO 

,5 

CO 

5 

CO 

as 

a\ 

CO 

00 





T-* 

r-* 

1 

1 


1 



\ 










■v- 


o 


o 

o 

o 

O 

VD 

o 


A 

VD 

OO 

o 

A 

1>- 


o 

as 

CO 

T-* 

tr- 


■r* 

to 

o 

T— 



00 

o 

VD 

A 


KD 

CM 

^vi 

O 

o 

o 


00 

CM 

CO 



; ^ 

LA 

A 

A 

A 

A 


CM 

A 

VD 

A 


VD 




A 


A 

A 


cys 

' 00 

A 

"r- 

o 

O 

A 


CM 

!>• 

VO 


A 

as 

as 


•c*- 


O 

tr- 

A 



! 


A 

A 

A 

A 

A 

A 


A 

A 

A 

A 

VO 

VD 

VO 

VO 

VO 


A 


00 

00 

A 

A 

A 

A 

O 

CM 

A 

VO 

C\ 

CM 

CM 

CM 


o 

A 

CM 

CM 

CM 





X-* 


T— 

T-» 

•r* 


Of 



CM 









x-^ 


i 

o 

o 

O 

o 

O 

O 

o 

O 

o 

CM 

O 

o 

O 

o 

A| 

crs 

CO 

O 

O 

o 



LA 

o 

o 

c- 

c-- 

o 

o 

o 

00 

A 

o 

o 

o 


A 

O 

A 

o 

o 

o 


IT** 


A 

00 

A 

VO 



VD 

A 

A 



VD 

CO 

CO 

VO 


VD 

VD 

VD 



T— 

CM 

CM 

CO 

<X) 

-r* 

D- 

\o 

CX> 

T~* 

AJ 

o 

VO 

T— 



VO 

CT\ 





OJ 

A 

CM 

CM 

CM 

CM 

CM 

VO 

CM 

CM 

A 

CM 

VO 

A 

v- 

CM 

CM 

T— 

CM 

CM 


VO 

O 

A 

CM 

00 

00 

00 

VD 

A 

O 


O 

crs 

CX) 

O 

c- 

A 

o 

A 


00 



CVJ 

A 

CM 



CM 

CM 

A 



CM 

A 

A 

A 

CM 

CM 

A 

CM 

CM 

•r- 


LO 

00 

A 

CO 


VO 

A 

C- 

on 

A 

A 

A 

VO 

A 


o 

O 

O 

O 

o 

VD 



V 


T— 

T— * 

■t”* 


*r- 

A 



v- 


T-* 

CM 

CM 

CM 

f\I 

CM 





O 


o 

o 

o 

o 

o 

o 

O 

!>• 

o 

o 

o 

O 

O 

O 

o 

o 

O 

o 


j 

o 

A 

o 

o 

O 

o 

o 

o 

o 

VO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

♦ 


CM 

CM 


OJ 

Ol 

CM 

CM 

A 


A 

CM 

o 

CVJ 

c- 




r- 

CM 




VQ 

A 

A 

A 

VD 

tr- 

VD 

o 


O 

A 

■r-* 

!>• 


VO 

DJ 

A 

c- 

VD 

c5 

• 


CO 

A 

A 

A 

A 

CM 

A 

OJ 

A 

A 

A 

A 

CM 

A 

CM 

A 

A 

A 

A 


* 






















-p 












































o 

o 


t^ 


CO 

l>- 

D— 

c- 


00 


'T* 

!>• 

’T* 

tc- 




rj 


!>• 

tr- 


lA 

V£) 

A 

A 

A 

A 

A 

A 

VO 

VO 

A 

VO 

A 

in 

A 

A 

A 

A 

in 

A 

CNJ 

K\ 

CO 

O 

CA 

(T\ 

A 

crs 

as 

CTX 

a\ 

as 

cr\ 


A 

as 

a> 

as 

crs 

C\ 

CTS 

crs 



r- 

T-* 




'T* 

T- 



x^ 

-r- 

T- 

T- 



T- 




T-* 

1 


W 

w 

W 

w 

tl4 

w 

^X^ 

ffi 


w 

trj 

W 

w 

IXJ 

a 

a 

a 

a 

a 

a 

-P 

hi 

CM 

lO 


A 

VD 


CO 

cy\ 

o 

T— 

CM 

A 


A 

VD 

c- 

a> 

A 

o 

T-* 

CM 

Q) 


VO 

VO 

VO 

VD 

VO 

VO 

MD 


I>- 

t>“ 

tr- 



C-* 

t- 

c- 

c- 

00 

00 

CO 

§ 

d 
























to 


A 

VD 

c^ 

no 

cy\ 

o 

X— 

CM 

A 


A 

\o 


CO 

as 

o 

'T* 

CM 



va 

VD 

va 

VD 

VO 

VO 

VD 


!>► 

D- 


!>• 


!>• 

!>• 

!>► 

c- 

CO 

CO 

CD 


135 


K> 

lA 



o 

A 


T-* 


A 

00 

A 



CM 



OCX 

A 


•r- 

ITN 

ir\ 

1 


!>► 

1 

A 

A 

A 

VO 


T-^ 

1 

A 

1 

O 

A 

CM 

1 

















*r-» 





oa 

CM 


C3> 

00 


CX3 

A 

l>- 

A 

A 

00 


A 



A 

O 


T-* 

00 

CO 

\ 

o 

o 

J 

a\ 

A 

A 

CM 


o 

1 

A 

1 


A 

A 

1 






T— 





T~» 


T— 









o 

lA 

o 

VD 

A 


T- 

A 



A 

A 


A 



O 

o 


T— 

CO 

03 

CO 

A 


I 

€> 


A 

A 

T — 

T- 

1 

[>- 

i 

00 

O 

A 

1 






T— 



-m** 









V- 



o 

(X) 

LA 

o 

O 

A 


•r— 

A 

CM 

O 

A 

A 

A 


VO 

A 

o 

VO 

t-- 


or) 

(JS 

o 

VO 

VO 

CM 

T“ 



o 


VO 

A 

VO 

CM 

t>- 

CM 

A 

T— 


lA 


A 


VO 



A 

A 

A 

A 


-f- 

'vh 

A 

A 



VO 

; cr\ 


O 

o 

o 

o 

cr\ 

A 

00 

A 

A 

VO 


T— 

T-* 

A 

O 

VO 


VO 


vh 

A 

A 


VO 


A 


A 

A 




A 


VO 

A 

A 

A 



CM 

CM 

CO 

VO 

CM 

O 

X 

A 

A 

V— 

CM 

CO 

CX) 




A 


30 

T~* 


T— 

r- 


CM 

'T*" 


T— 

T— 


T— 



T** 

-r^ 

T- 


T- 




AJ 

no 

A 

CM 

A 

A 

o 

o 

o 

o 

A 

o 

o 

o 

c 

CD 

o 


ir\ 


(0 

A 

A 

A 

C^ 

C- 

c 

o 

o 

o 

t>* 

o 

o 

o 

o 

A 

o 



T-* 

T — 


!>• 

T- 

A 

A 

o 

o 

o 

A 

A 


VO 

o 

o 


CM 


T- 

00 

00 

VO 

t>* 

T~ 

CM 

•<rh 

A 

A 

o- 

O 

CM 

o 

VO 

<ci- 

o 

VO 

O 


Al 



CM 

AJ 

CM 

CM 


CM 

CM 


'M 

CM 

■r- 

«T— 

CM 

CM 

CM 

CM 

V0 

tA 

CA 

03 

AJ 


A 

VO 

A 

CM 

CM 

o 

O 

O 

O 

CM 

O 

o 

O 

O 


tA 

CM 

*r^ 

CM 

A 

CM 

A 

'T* 

A 

A 

A 

A 

CM 

CM 

CM 

CM 




LTV 

oo 

VO 

00 

tn 

A 

!>• 

O 

CO 

VO 

VO 

A 

CO 

A 


CO 

A 


o 

O 


■r* 




T-» 

T~ 


T-* 

y— 


T» 


A 

'T* 

T— 

r— 

CM 

CM 

CM 


O 

o 

o 

G 

o 

o 

A 

o 

o 

O 

o 

O 

O 

o 

o 

o 

O 

O 

O 


o 

o 

o 

C 


o 

A 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

EV 


o- 

D- 

CM 

•«=^ 

A 

o 

VO 


A 

o 

CM 

CM 


A 


-.h 

y — 

T— 



l>- 

I>- 

A 

A 

A 

VO 

VO 

A 

VO 


A 

A 

o- 


T— 

A 


!>- 



K\ 

tA 

A 

KV 

A 

•r^ 

A 

A 

A 

A 

A 

A 

CM 


A 

A 

CM 

CM 

CM 


{>- 

00 

00 

CM 

A 

OO 

00 

A 

C>- 

C^ 

A 

A 

A 



A 

A 

A 



LA 

LA 

A 

VO 

VX> 

A 

A 

VD 

A 

A 

VO 

VO 

VO 

VO 

VO 

VO 

VO 

VO 

VD 

rA 

or\ 

CTv 

a\ 

CA 

A 

A 

a\ 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 


T-^ 

“V* 

•r- 

T— * 

T~* 


v— 

T— 



T-* 

T— 


■r» 




T“ 


ni 


tx{ 

W 

W 

w 

W 

W 

w 


W 

w 

ffi 

W 

w 


W 

w 

m 


'-M 

K\ 


A 

VO 


CO 

A 

o 

“V~* 

CM 

A 


A 

VO 

o- 

CO 

A 

o 



CO 

00 

CO 

QO 

00 

no 

CO 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

o 

o 



















T— 



(A 


A 

VO 

r- 

00 

A 

O 

v* 

CM 

A 


A 

VO 

!>• 

00 

A 

o 



(T 

CO 

OO 

00 

00 

CO 

OO 

A 

A 

A 

A 

A 

A 

A 

A 


A 

o 

o 


Aimexture 2 contd 


156 



1 

i 

tA 


1 

1 

t 


VO 


r>“ 

t- 

1>- 

Y- 

A 


r— 

CO 

1 

CM 


CA 


lA 

VO 

VD 

CA 

CO 




Y-* 














CM 



o 

1 

1 

1 

1 

o 

tA 

CM 

net 

O 

O 

CM 


VO 

Y- 

1- 

<os 

CM 

00 

Y— 

CM 

CM 

CM 

A 

o 

o 












V* 


Y— 


Y— 

r- 




tA 

1 

1 

1 

1 

LA 


CM 

o 

VO 

CD 

CD 

00 

o 

T— 

1 

a\ 

CM 

Y-^ 

CA 

CO 

00 


ir- 

CO 

(A 










X- 








o 

o 

o 

a 

o 

•r- 

CM 

o 

O 

LA 

tA 

IC\ 

A 

A 

CM 

o 

O 


o 

o 

o 

o 


O 

LA 


CD 

LA 


CM 


CA 

o 

CM 


LA 

tA 

tA 

•M" 


LA 

CA 



tA 





A 

VD 

cn 

00 

LA 

LA 

LA 

CM 

tA 

CA 


CD 

tA 

00 

CO 

A 

CM 

!>• 

CD 




tA 

lA 

LA 

lA 

LA 

VO 

lA 

VD 

A 

A 

A 

A 

A 

A 

00 

o 


!>• 

LA 


tA 

CM 

CM 

lA- 

’T- 

tA 


CM 

A 

CM 

C- 


’T- 

T— 

Y— 

Y— 

Y— 

Y— 




Y-^ 

Y-* 


■r^ 

It— 


T— 


! 00 

o 

o 

o 

o 

o 

o 

o 

tA 


o 

o 

O 

O 

o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

CA 

VD 

o 

o 

o 

o 

o 

o 


T* 

CM 

CM 

o 

o 

o 

o 

o 



rd“ 

o 

o 

o 

o 

o 


Y— 

O 


CM 

VO 


o 

CM 


O 

o 

o 

A 


CO 

VO 


CM 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

tA 

CM 

CM 

CM 

CM 

r* 



CM 

o 

CD 

q 

O 

CA 

CD 

CM 

•ch 

CM 

CA 

A- 

O 

A 


A 

\o 


tA 

CM 

CM 

LA 


lA 

VO 

VD 

VD 

tA 

xf’ 





lA 

o 

o 

A- 

CO 

EA 

CM 

r>- 

VO 

lA 

VD 

VO 

A 

A 

A 


CD 

i 

CM 


'T- 

Y~ 



Y— 

Y— 



-r- 

•r^ 

-r- 


X— 



O 

o 

8 

o 

o 

O 

o 

o 

O 


O 


O 

o 

o 

Q 


o 

o 

o 

d 

O 

o 

o 

o 

O 

O 


o 

CA 

Q 

O 


cj 


lA 

■r* 


CM 

CM 

tA 

tA 

o 

CM 

r* 

CD 

A 

O 




Y— 

o 


LA 

lA 

A- 

O 

o 

lA 

1 > 

r— 

T-" 

CM 

CM 

CM 


CM 

tA 

CM 

KV 


CM 

CM 

CM 

CM 

CM 

CM 

A 

A 

CM 

CM 

A 


tA 

<=d- 


rA 

LA 

LA 

VO 

VO 

VO 

VO 

VO 

VO 

VO 

C- 

!>• 

A- 



\o 

VO 

VO 

VO 

VD 

VO 

VD 

VO 

VD 

VO 

VD 

VO 

vo 

VO 

VO 

K\ 

cr\ 

CA 

(T\ 

<y\ 

crv 

CA 

CA 

CA 

CA 

(A 

(A 

CA 

(A 

<A 

CA 

CA 


Y— 

Y- 



Y— 




r- 


T" 

Y— 

r-- 

Y- 

Y— 

X— 


w 

w 


tl\ 

w 

w 

w 

{q 

w 

M 

w 

w 

w 

w 

w 

w 


CM 

tA 


lA 

VO 

t- 

00 

CA 

o 

Y— 

CM 

A 


A 

VO 

A- 

CM 

o 

O 

O 

O 

O 

o 

o 

O 


“T- 

-c- 

T— 


Y— 

T— 

'T- 



Y— 

Y— 

Y— 

Y— 

Y— 



Y- 

Y— 


T- 


-r- 

Y— 

Y— 


CM 

K\ 


lA 

VO 

t- 

CO 

CA 

o 

Y— 

CM 

A 


A 

VO 



o 

o 

O 

o 

o 

o 

o 

o 

Y— 

T- 

Y- 

T— 



V 

T~ 

Y— 



-t-* 

Y» 

Y— 

Y*- 


T— 

r- 

Y— 

Y— 

r* 


Y— 

Y— 

■t— 


118 118 H 1967 31800 16 35 20942 8 52 600 92 101 

119 119 H 1967 31800 16 34 21152 13 45 600 96 148 



Annexture 2 c»ntd 


to 


OJ 


a\ 


CO 


VO 


LTv 


to 


15 ^ 


. * 1 . 4 *^.*^^ •* O'O 

1 I- I I j-icNji ifj^^io^voito j^ ^ 

r- ^ 

CTV ir\ vri -r— 


CO 


OJ 


» i t ^ j ic^i l^^ol i^i< 5 oi 6 


^ LO 


LO 


LoO ot>-LOC\JOLoOOO lOT-ooor^t^miooo 

-^vDOoi>-critntnoooo-+coocaT~T-o^oi 

Ln^tr^L^^^o^^^fi^fli^L^\lr^Lr^Lr^L^vt^^^^lO*=^^u^^ 


t~ 1>-VD LOCMCNJOLOD^VO OLO't^OslCTviO'^Ln^'^OO 


VOt^-'^CM’^VOLOlOtOOJ CsJO O tO-::^00O O^CVlOCM 

4 r-'t-'‘r-T^T~*r-T--r*'r-C\JC\)C\Jv“T-'r-'T— t~C\It— 


cn o o 

O LO LO 
VO X— T— 
’x:i- t— T— 
CsJ CM OJ 


O O O 00 O CM 

O O O CO o LO 

to to X— VO 

CO 00 CD VD <T\ 

T~ CM 'T'" CM XT** 


O O O CO O O 

O O O O O O 


T- VO 00 
CM CM CM T~ 


VO to 
^ LO 
CM X- 


O O LO o o o 

O O l>- o o o 

VO VO VO VO VO o 

«vh ^ ^ VO 00 


CM CM CM ^ CM to 


x~C-^E>-'^CM"^^OCM^ lOv^lOLO /t^LO^CM 

x:i-tOtOtOLOtOt 0 ^c 4 -CMCvlCMl^ iJ^tOCMLO 


tOCM ^VOtOLOl>-C>-^Ox~VOCMCMt>-LOir\^XLOt>- 
— — — — — — CMCM — “ 




to 


cn^o OOOOOO 
^tOOOOOOOO 
VDCMCM tOCMtOCMtOCM 

totorr-T-c-or-o^ 


O 

CO 

C-“ 


CMtOCM tOCMCMCMCMCMCM 


O 

O 

LO 


O O O 
O Q O 
O to CM 

o o 

CO CM CM 


O O O 

O O o 
cv - 




o o o o 
o C\J O O 
00 o o 

CT\ CM VO 


CM to CM 


to 


CM 


C-C-VO VOVOVOVOVDVDC-C-C^t^-tC-OC^-C^t^lC-t^lr^ 
VDVDVOVOVOVOVOVOVDVOVOVOVDVDVOVOVDVDVOVDVD 
CT^coco o^cococr*crvcrvcrkcocococricocrio^cr»crii3bcrv 


c> ^ CM tO"=d-LOVDr^C 0 CriOr”CMtO^lOVD!r- 00 Cr\O 
CMCMCM CMCMCMCMCMCMCM tOtOtOtOtOtOtOtOtOtO^ 


0 '«“CM tO'd-lOVDC^OOCTNOx-CVltO-M-LOVOt— OOCTnO 
CM CMCM CMCMCMCMCMCMCM tOtOtOtOtOCOtOtOCOK\'=^ 



138 












in 

♦ 















'T— 




o 

Ol 


*r* 


o 

c- 


X 

CO 


to 

VO 


lO 


to 


K\ 

VD 

1 

'^l 

1 


T* 

1 

CM 

\ ^ 


VD 

1 

o 

T~ 


VO 

VO 


VD 

CM 

CM 


■r^ 

T- 






















CM 

CM 




to 

to 


CO 

o 

o 

O 



O 

CO 

o 

o 

VO 

tr- 

CM 

O 


x~ 

CO 

1 


1 



1 

CM 

LO 

CM 


\ 

NO 

-M- 

00 


T— 

CO 



CM 





x— 





'T* 


'T- 



r-- 



r- 

T— 


T- 

V- 

-r* 


T“ 

VX) 


cr\ 


LO 

LO 


LO 

o 

VO 

CO 


00 

VD 

LO 


VO 

o 

CM 

CM 

to 


V~ 


I 

to 

i 


O 

1 

T- 

CM 

O 

X— 

1 

T— 

T— 

'T— 


CM 

CM 

CM 





"T- 





r- 




^r“ 

T~ 


T- 


'T- 

T“ 

r* 

T- 

T“ 

T- 

T— 


o 

o 

o 

to 

to 

o 

VD 

LO 

o 

o 

LO 

o 

o 

LO 

o 

LO 

CM 

o 

LA 

o 

CM 

o 


r— 

trv 

00 

o 

o 

LO 

CO 

o 

VD 

oo 

T— 

D- 

o 

CM 

o 

CM 

LO 



o 

CO 

LO 



to^ 

to 



to 



to 

to 

to 

to 

LO 




LO 

to 



to 



i CTi 

o 

LO 

VO 

LO 

LO 

oo 

o 

ON 

CO 

CO 

LO 


a. 

lO 



LO 

CM 

t— 

O 

to 


I 

j 

VO 

VO 

LO 

LO 



LO 


VO 

LO 

-M- 

LO 


LO 



LO 

LO 


to 

m 


00 

to 

VO 

LO 

to 



CM 


CM 

CM 


cn 

CM 

CM 


CM 

(D 

to 

o 

CD 

to 



I 

T— 




T~ 


T-* 

T- 

'r~ 

T— 


T— ' 

'C- 



*T~ 

T- 






O 

o 

LO 

o 




CM 

o 

o 

00 

O 

CM 

CM 

o 

CM 

o 

o 

to 

o 

«cj“ 



O 

o 

!>• 

o 

o 


O 

LO 

o 

o 

to 

oo 

■r~ 


o 

LO 

O 

o 

t^ 

LO 

r— 


l>- 

o 

o 

VO 

o 


to 


r- 

o 

o 


o 

“T— 

T— 

to 

T— 

O 

o 

to 

-T— 

CO 



VO 

CM 

CM 

VD 

c- 

00 

tr- 

y— 

LO 

CM 

VD 


CO 

CO 

o 


LO 


CM 





CM 

to 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



CM 

CM 

CM 

to 

T~ 

CM 

to 



O 

00 


VO 

O 

00 

Vti» 


CM 

to 

LO 

O 

CM 

!>- 

t>- 


to 

CD 

VD 

CM 



vo 

LTV 

to 

LO 

to 

LO 


to 




ro 

'-f 

LO 





to 





m 

o 


LO 

LO 

CM 

00 

LD 


CM 

to 

LO 

VO 

LO 

VO 

to 

CM 

LO 

to 

to 

to 

LO 




T-“ 

•r- 



‘T- 





'T— 




T— 

-r- 

T“ 

TT* 

’T' 

-r- 

— 



CO 

o 

o 

o 

o 

o 

O 

o 

lO 

o 

Q 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 




o 

00 

o 

o 

o 

00 

CM 

"t"* 

o 

o 

o 

o 

o 

o 

o 

o 

LO 

CD 

o 

l>- 



to 

o 


00 

CM 

CM 


00 

to 

o 

LO 

'tJ- 

CM 

^5 — 

CM 

CM 

CO 


t- 


00 

i 


o 

VO 

to 

o 

VO 

VD 

to 

CM 

MD 

VD 


co 

VD 

lO 

VO 

VD 


VO 

to 

CM 

o 

i 


CM 

to 

to 


to 

to 

to 

to 

to 

to 


CM 

CM 

to 

to 

to 

to 

to 

to 

to 


• 


CO 

00 

o 

o 

o 

00 

00 

00 

00 

00 

cn 

CO 

CO 

CO 

CO 

CD 

CO 

o 

CO 

CO 

<o 

■f 


VD 

VO 

C— 

c— 


VD 

VD 

LO 

VD 

VD 

VO 

VO 

VD 

VO 

VD 

VO 

VD 

l>- 

VO 

VD 

VO 


K^ 

CTn 

cn 

CO 

cn 

cn 

CO 

CT\ 

CO 

CO 

CO 

CO 

CO 

Ch 

CO 

CO 

CO 

(O 

CO 

CO 

CO 

CO 



v- 




— 








T- 

T“ 




t — 




o 



w 

w 

W 

K 

|xi 

W 

w 

W 


w 

w 

w 

K 

W 

w 

W 

w 

w 

K 

w 

g 



CM 

to 


to 

VO 

D- 

00 

cn 

o 

▼- 

CM 

to 


LO 

VO 

C-- 

OD 

CO 

O 

■r“ 

H 

CM 


-cj- 







'C 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

to 

ux 

VO 

VD 



T- 

T— 

T- 

T- 

"r*” 



T~ 

T- 

-r- 

V 


r-* 

T— 

r- 

T~ 


▼“ 

T- 

T- 


















































-7- 

CM 

to 


LO 

VD 

t- 

00 

CB 

o 

T- 

CM 

to 


LO 

VD 


00 

<o 

o 

T“ 

J 






-•M- 





LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

m 

LO 

VO 

VD 





v~ 


■r~ 




T" 

T— 

t — 


v~ 

T— 

r— 

T— 

T~ 

T* 

T- 

T— 

"T- 



Aiinexture 2 oontd 


159 






v^o It- ^ojoocr»crvoocx)cNjOsjoi>- 

o^l lcr^cx)crit^ir\LaT~-<;:i~-d‘Ocx)l I 


CM 


LA O 

^ KO 


tr\ 

rov 


rsCMtOCOCMT- 
^ OJ CM V- tA VA 


■^covODsj^^r- 
T~ o OvJ CM 


I I 


\r\ o 

CA CM 


tA 


I I CM 


vAOOOOOt-cOAt-O 

^T-T-CMOOCMCMtACM 


O 


tAOOOOlr^tACMCMOVDVDOOOOAtniAO 
AtnOvD CX)VD<AAOOOOAv-OOD-a^O\T-CM'^ 


cr\ 


l>-CT^a^A•==d-K^CMCMCD^'CMCC'^O^r^^r^CO'=^CDOOO 



VO 

tA 

tA 

CM 

O 

T- 

00 

tr- 

o 

O 

T- 

O 

O 

CA 

CM 

CM 


A 


CM 

00 

VO 


T— 

T~ 


T— 


T— 

CM 

CM 

CM 

T“ 

T~ 




T 

r — 

T— 

T— 


o 

00 



o 

o 

o 

o 

O 

O 

O 

o 

CM 

C^ 

O 

O 

o 

o 

o 

o 


t-- 

tA 

c- 

o 

VO 

o 

o 

o 

O 

o 

o 

o 

bA 

T— 

o 

o 

o 

o 

c 

o 


^^^ 

<r-f- 

tA 


CO 

tA 

to 

00 

O 

00 

VO 

VO 

CO 

tA 

00 

o 

o 

o 

o 

o 

c— 

oo 

MD 

00 

c— 

CM 

OO 

00 

LA 

VO 

ir\ 


-M- 


CM 

o 

o- 


o 

00 



CM 

CM 

CM 

CM 

CM 

CM 

CM 


tA 


CM 

CM 

T— 

T- 

CM 

CM 

CM 

CM 

T— 

CM 


tA 

VO 

VO 

CM 

C 


CO 

VO 

CM 


VO 

CM 

CM 

CM 

tA 

CM 


CD 

CM 


VO 



tA 




CM 


tA 

tA 

tA 






LA 

\S\ 

m 



]S\ 

tA 

ir\ 

ir\ 


o 

CM 

CA 

VO 

o 

Q 

o 

LA 

CM 


tA 


CM 

lA 

LA 

lA 


T— 


T~ 

T- 

CM 

CM 


T- 

tA 

tA 

tA 

T— 

r— 

T— 

T-* 


lA 



T— 


o 

o 

o 

o 

O 

O 

C 

o 

o 

o 

O 

o 

O 


CO 

O 

O 

o 

O 

o 


o 

o 

o 

o 

O 

o 

O 

o 

o 


O 

o 

o 

A- 

o 


O 

CO 

in 

o 


C-“ 

00 

CM 

CM 


o 

CM 

o 

LA 

a\ 

VO 

in 

00 

tA 

<d“ 

LA 

CA 

T“ 

oo 

CO 


o- 

f- 

VO 

VO 

CM 

VO 

A- 

V“ 

CM 

tA 

LA 

VD 

A- 

00 

VD 

It — 

LA 


o 

T— 


: A 

tA 

tA 

tA 

tA 

CA 

CM 

lA 

VO 

LA 


CM 

CM 

CM 

CM 

'=d- 

Td- 

CM 

tA 

tA 


CTv 

(TV 

CA 

CA 

CA 

cn 


T— 

T — 


*'C — 

o 


O 

O 

O 

O 

o 

O 

o 


VO 

VO 

VO 

VO 

VD 

VO 


tA- 

A- 

A^ 

A“ 

1A> 


A~ 

A“ 

A- 

A- 

A- 

A- 

A“ 

^A 

CTv 

cn 

CA 


cn 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

ON 

CA 

CA 

CA 



v~ 



T— 


V- 

T— 

T- 

T- 

T— 

T- 



T~ 

v- 



T- 

T— 


In1 

w 

w 

W 

w 

w 


w 

w 


W 

w 


W 

w 

w 

K 

W 

w 

w 

1 

CM 

A 


LA 

VD 


00 

CA 

o 

T~ 

CM 

tA 


LA 

VD 

A- 

00 

CA 

o 

T- 

CM 1 

VO 

VD 

VO 

VD 

VD 

VD 

VO 

VO 

A~ 

A- 

c- 

A- 

A- 

A- 

A- 

A- 

A- 

A- 

00 

00 


T- 

^ — 

T- 

T— 

T— 

m — 

T~ 

r— 

T— 

T~ 


T— 


r~ 



T— 

T- 

T— 



CM 

tA 


LA 

VD 

l>- 

00 

CA 

o 

T— 

CM 

tA 


LA 

VD 

A* 

00 

CA 

o 

T— 


VD 

VO 

VO 

VD 

VD 

VD 

VO 

VD 

A- 

A- 

A~ 

A- 

A- 

A- 

A- 

A- 

A- 

A- 

00 

00 

T— 

i 


T— 

T- 

V— 

T— 

'V— 


T— 

T— 

V“ 



V“ 

T— 

T— 


T— 


T- 



Annexture ^ contd 


UO 


KN 



o 

LTv 


o 










A 

T— 

! 1 

[ 

1 


CM 

1 

t — 

1 

1 

1 

1 

1 

1 

1 

1 

i 

CO 

cv 

1 


00 

O 


!>• 










o 


1 

1 

A 

LA 

1 

A 

1 

1 

1 

1 

[ 

1 

1 

1 

1 

A 


j 



CM 












X— 

T— ‘ 



A 

ur\ 


,5— 










A 

T*“ 

1 1 

1 

CM 

lA 

{ 

CM 

\ 

1 

1 

1 

1 

1 

1 

1 

1 

A 


i 


'V"* 

-r— 












T- 


O 

O 


o 

o 

O 

a 

A 

o 

A 

A 

A 

o 

A 

cn 

A 

o 

lA 

VO 

lA 

A 

A 

CM 

o 


CM 


X — 


CM 

CM 


O 


tA 


tA 

A 

A 

A 


A 

A 

A 

A 

-d- 



A 

A 

cn 


(>- 

CM 

VD 

O 

00 

CO 

A 

O 

CT\ 

A 

A 


A 

00 

A 


LTV 

A 

VO 


A 

A 

A 

A 

VD 

A 

A 

VO 

VD 

A 

A 

A 


CA 

CM 

T~ 

CM 


CM 

CM 

00 

CO 

A 

O 

A 

A 

-i- 

A 


CO 


v- 

T- 

T— 

T- 


T- 

-r- 


r- 

r- 

x— 

T- 


X- 

X- 


o 

O 

A 

o 


A 

o 


A 

o 



o 

A 

o 

o 


o 

o 

CTi 

Q 

A 


o 

VD 

ir- 

A 


x~ 

o 

cr\ 

in- 



vD 


t-- 

VO 

A 

A- 

o 

c>- 

A 

ir- 

00 

00 

o 

o- 

00 

a\ 


CM 

o 


(J\ 

a\ 


A 

O 

CM 

CO 

T— 

CM 

o 

in- 

CM 

A 


Cvj 

CM 

CM 

CM 

CM 

CM 

A 

A 

CM 

CM 

A 

A 


CM 

A 

A 

\D 


ir\ 


VO 

CO 


o 

CM 


o 

A 

A 


A 






in 

A 

A 

A 



A 

VD 


xd“ 

VD 

A 



LTV 

o 

LA 

A 

CTi 

r“ 

o 


O 

A 

o 


A 

A 

CM 

O 

A 




T— 


T*“ 

CM 

T- 

CM 

X— 

CM 

X“ 

CM 

CM 

x- 

CM 

X— 


o 

tA 

o 

O 

o 

O 

o 

O 

o 

o 

A 

O 

O 


O 

O 


o 

O 

o 

O 


o 

o 

-ch 

o 

o 


o 

O 


O 

o 


o 

GO 

CM 

O 

A 

A 

C3^ 

00 

CO 

o 

00 

o 

O 

A 

CO 

o 

! 

o 

T-* 

VO 

O 

A 

O 

A 


l>- 

A 

VD 

A 

A 

CO 

A 

A 


lA 

lA 

A 


ch 



CM 

CM 


A 



CM 

A 

xt* 


e 

o 

o 




T— 



o 

O 

T-* 

x~ 

x- 


X— 




!>’ 




t- 

t— 

r- 


C^ 

!>“ 


tn- 


tn- 


cn 

<A 

cn 

cn 

cn 

A 

<y\ 

cr\ 

CTs 

a>i 

C3^ 

cn 

A 

cn 

cn 

cn 







r*“ 


T“ 


x~ 


T~ 


x^ 

X- 

T- 

CM 

W 

w 

W 

w 

w 

ffi 

W 

w 

w 

W 

w 

w 

w 

K 

w 

w 


CM 

CA 


A 

VD 

A- 

00 

A 

o 

X- 

OJ 

A 


A 

A 

n- 


00 

03 

00 

CO 

00 

00 

00 

00 

CTk 

cn 

cr. 

A 

CTi 

A 

cn 

cn 


V- 

T— 

T“ 


-r- 

T— 


T-* 

■r** 

T~ 

^5 

T- 

X— 

X- 

X- 

X- 


CM 



A 

VO 

A- 

00 

a\ 

o 


CM 

A 


A 

A 

D- 

T— 

00 

00 

CO 

00 

00 

00 

00 

CD 

CTi 

(Ti 

(T\ 

A 

cn 

A 

cn 

cn 


r~ 



T- 

T- 


r— 

T- 

x— 

X— 

X“ 

T“ 


X- 

x— 

X- 


t98 198 H 1971 45000 14 42 25000 15 42 410 

199 199 H 1971 48000 14 44 27795 15 56 560 

200 200 H 1971 45000 14 42 51814 15 60 410 

201 201 H 1971 18500 10 18000 15 60 755 



Annexture 2 oontd 


i4i 



O 






CM 





VO 






cn 



T— 


! 

1 

1 

1 

1 


1 

1 

1 

1 

00 

1 

1 

i 

1 

1 

to 

1 

[ 








CM 















o 






O 





cn 






CM 



CM 

o 

1 

1 

1 

1 

i 

LO 

1 

1 

1 

1 

to 

1 

1 

1 

I 

1 

cn 

1 

i 


T“ 






r- 















o 






O 





VO 






m- 



T— 


1 

\ 

i 

1 

1 

CM 

1 

1 

1 

1 


1 

i 

1 

1 

1 

CM 

1 

i 








T-* 





— 










o 

LO 

O 

CO 

00 

CM 

LO 

CM 

O 

O 

in- 

T— 

VO 

cn 

o 

LO 


LO 

O 

o 

o 

t— 

-=:^ 

LO 

00 


LO 

O 

LO 

LO 

VO 

o 


■v— 

VO 

o 

VO 

VO 

CM 

o 

CM 

T- 

LPv 

O- 

to 


to 










LO 






<T\ 

I 

: O 

VO 



T— 


00 

1>“ 

CM 


ir\ 

cn 

o 

LO 

CM 

o 

GO 

CO 

VO 

cn 


1 ir\ 


VO 

LO 







'=d- 




LO 

LO 


VO 


VD 


ir\ 

LO 


LO 

to 

to 

00 

00 

VD 

cn 

CM 

CM 

LO 

to 

to 

o 

T*“ 

o 

m- 

in- 

CO 

t- 



't— 

T- 

IT- 

■7“ 

T— 

r— 


-r- 

T“ 

"T— 


CM 

to 

CM 





T- 

o 

o 

o 

o 

o 

o 

(O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 


t-- 

o 

o 

o 

o 

o 

o 

o 

o 

o 

VO 

VO 

o 


n- 

o 

o 

00 

o 

o 



o 

o 

o 

LO 


lO 

LO 

VO 

00 

00 

to 

00 

LO 

VO 

to 

VO 

o 

to 


t— 

CO 

T— 

VO 

<«-+- 

CM 

r“ 


r- 


LO 

CM 

o 


T“ 

VD 

c^ 

VO 

-vh 

LO 

m 


CM 

ir\ 

CM 

CM 

CO 

CM 



CM 


CM 

to 

to 


•T — 


to 

CM 


't—' 

VO 

<T\ 

o 


LO 

to 

O 

o 


LO 

(n 

CO 

o 

to 

LO 

m- 

CM 

o 

O 

VO 

o 

1 


to 

*0 


to 


to 

to 

to 

CM 

to 

to 

to 



to 


VO 

to 


Lr\ 

to 

to 

LO 

CO 

LO 


o 

VO 

LO 

LO 


o 

CD 


n- 

CM 

o 

CO 

o 

o 

1 


T— 


CM 



LTx 

CM 


CM 


CM 



CM 

CM 

CM 


CM 

CM 






O 

















O 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

c 

o 

o 


o 


o 

o 

o 

o 

o 

o 

o 

O 

LA 

o 

LO 

6 

o 

o 

o 

o 

o 

lO 

o 



CM 

VO 

o 

o 


CO 

CM 

lO 

to 

o 

CO 

LO 


o 

to 

CD 

o 

CO 

lO 

oo 


VO 

LO 

o 

CD 

LO 

LO 

n — 

o 

cn 

V- 

o 


o 

T— 

LO 


VO 

o 

T— 

m- 


to 




to 

LO 

CM 

LO 

CM 

LO 

CM 

VO 

to 

LO 

T- 

to 

LO 

CM 


CM 


r“ 

CM 

to 

to 

to 

CM 

CM 

CM 

CM 

CM 

CM 

T— 

CM 

CM 

to 

CM 

CM 

CM 

to 

to 


ir- 


ir-“ 

l>- 

l>* 

c- 

c— 

ir- 

£>• 

t- 

m- 

in- 

m- 

tn- 

m- 

m- 

tn- 

tn- 

tn- 

n- 

^C^ 

cn 

a^ 

C7^ 

co 

(T\ 

CT\ 

CO 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

cn 

<n 

cn 


T“ 

T— 


T-* 

T- 

T— 

T— 



T- 


T— 

^r— 


X— 


T— 

T— 

T“ 

T- 










/ 













ixj 

W 

W 

W 

W 

K 

w 



w 

W 

W 

ffi 

W 

W 

W 

w 

w 

w 

K 

CM 

CM 

to 


LO 

VO 

c- 

00 

cn 

o 

T" 

CM 

to 


m 

VO 

m- 

00 

cn 

o 

T— 


o 

O 

o 

o 

o 

o 

o 

o 

-r- 

r— 

r— 

v 


\ — 

T~ 

T“ 


‘f— 

CM 

CM 


CM 

CM 

CM 

«u 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


CM 

to 


LO 

VO 

t- 

GO 

cn 

O 

T— 

CM 

to 


to 

VO 

m- 

CD 

cn 

O 



O 

o 

O 

o 

O 

o 

O 

o 

T— 

t— 

4^ 

T~ 


•r- 


■r- 

T— 


CM 

CM 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



Atnnexture 2 contc* 


142 



{ 

1 








O 



IA“ 





v- 

1 

1 

1 

1 

1 

1 

1 


1 

1 


1 

1 

1 

1 

CM 

1 


1 

i 






o 



UA 






{ 

\ 

1 

1 

1 

1 

VO 

1 

I 

CM 

1 

1 

1 

» 











T-* 



•T" 





T- 

1 



1 









00 






1 

1 

\ 

1 

1 

1 

1 

CM 

1 

1 

o 

1 

1 

1 

1 











T~ 



T-“ 






O 

O 

O 

O 

ir\ 

LPv 

KA 

O 

O 

o 

O 


LA 

A 


A 

O 

o 

CM 

o 

O 

Cj 


o 

O 

r— 

o 

NA 

LA 

IA“ 

v— 

O 

O 

VO 

o 



rA 


OO 















(Ts 

O 

VD 


tA 

ISA 


!>* 

CM 

VD 

OA 

lA- 

IA~ 

O 

00 

A 

CM 

cv\ 

VO 

VO 

Lf\ 

m 

VO 

LA 

UA 


LA 




LA 

A 

A 


A 

00 

1 

GO 

VO 

to 

ltn 

LCA 


LA 

A- 


(TA 

00 

KA 


(OA 

VO 

O 


t 


T- 

— 


x— 

T— 



ir- 


T~ 

T— 

'r“ 


V” 

T- 


1 

o 

CM 

o 

o 

O 

CM 

o 

o 

O 

o 

O 

c 

o 

A 

O 

o 

o 



CM 

o 

o 

O 

KA 

o 

VO 

o 

c 

c 


o 

O 

00 

o 

VO 



VD 

o 

VO 

c 

ITA 

o 

CO 

o 

00 

o 

LA 

o 

c 

o 

o 

00 


LTV 

t— 


CTv 

o 


T~ 

CM 

T— 

VO 

tA- 

T~ 

CM 

CM 



CM 


'I— 

T— 

CM 

T“ 


CM 

KA 

CM 

t<A 

KA 

KA 


KA 

CM 

CM 

A 

CM 

VO 

o 

o 

o 

OD 

c; 

t<A 

CM 

O 

!>• 

O 

’r~ 

VO 

O 

O 

A 

A 

A 

I 

I 


V 



ir\ 


KA 


KA 

KA 


KA 



A 

A 


ir\ 

Q 

o 



ir\ 

in 

m 


00 


00 

o 

A 

A 

O 

A 

CM 


CM 



T— 


r— 

T— 

*r- 




CM 

T— 


CM 

CM 

v» 


O 

O 

o 

o 

o 

o 

o 

o 

o 

CD 

o 



O 

O 

O 

O 


O 

<*> 

O 

o 

o 

C"' 

LA 

CM 


O 

o 

O 

6 

r" 

O 

A 

VO 


o 

c 

VO 


o 

VD 

ISA 

00 

O 

KA 

CM 

LA 

o 

o 

VO 

o 

A 


VO 

VO 

00 

Lr\ 

o 

T“ 

t- 

OA 

-r- 

00 

v- 

■r~ 

A 

CM 

A 

A 

O 


K\ 




LO^ 

CM 

CM 

CM 

LA 

KA 

KA 



'M' 


A 

A 


K\ 

to 

IS^ 

tA 

ISA 

C<A 

ISA 

^A 

CM 

KA 

KA 

KA 

A 

A 

A 


-M” 




c- 



1>- 


!>• 

A- 

tr- 

lA- 

A- 

tA- 

IA~ 

lA- 


1A~ 


(T\ 


(7\ 

cTi 

"T^ 

CA 

HA 

CA 

OA 

OA 

OA 

COA 

(OA 

OA 

(OA 

(OA 

OA 





T— 

-t — 

v- 



'C — 

't— 


T“ 

■V“ 

T— 


-r- 

T— 


w 

tn 

w 

K 

W 

w 

w 

W 


W 

w 

[xi 

W 

w 


w 

tm 


^... 

CM 

to 


fcA 

VD 


CO 

rr\ 

o 

T- 

CM 

A 


A 

VD 

t- 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

KA 

KA 

KA 

A 

A 

A 

A 

A 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



CM* 

tr\ 


lA 

VO 

CA- 

00 

CTA 

O 

T— 

CM 

A 


A 

VO 

A-- 


CM 

vvi 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

KA 

KA 

KA 

A 

A 

A 

A 

A 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


238 238 H 1973 45600 25 34 41540 18 45 500 

239 239 H 1973 27404 15 30 21100 12 52 540 


Annexture 2 oontd 







A 















x— 

\ 

1 

1 

1 

T~ 

1 

1 

1 

1 

i 

1 


1 

1 

1 

1 

1 

1 

1 

CM 





A 















V“ 

i 

1 

I 

1 

V- 

1 

1 

1 

f 

i 

1 

1 

t 

1 

1 

i 

1 

1 

1 


























o 















f— 

1 

1 

1 

1 

A 

1 

1 

1 

1 

1 

i 

i 

1 

1 

i 

1 

1 

1 

1 






■T — 















O 

m 

o 

O 

CO 

CM 

o 

A 

A 

O 

o 

A 

O 

O 

CM 

O 

O 


CM 

A 


o 


o 

00 

\o 

A 

CA 

O 

o 


CM 


1>- 

A 


A 

VD 

OO 

t-- 



rjr 

CM 

A 



A 


i2Ch 



A 




A 

A 

A 

cn 

CM 

CM 

VO 

CM 

O 

CM 

00 

00 

CM 

tr- 

CO 

o 



VO 

CD 

A 

O 

00 


m 

Lr\ 

\r> 

VD 

VO 




VO 



VO 

A 

'vt* 

A 


A 

A 

A 

CD 



ltn 


A- 

VO 

o 

O 

CM 

A 

CM 

A 

A 

A 


CO 


O 

A 


T- 


t— 

T- 


CM 

CM 

"T*- 

T— 


-r- 

X— 


— 

X — 

T— 

T“ 

-r- 


o 

o 

fA 

O 


o 

o 

O 

o 

CA 

O 

O 


O 

O 

T*~ 

o 

CM 

O 


1 o 

o 

o 

VD 


o 

CD 

O 

o 

CM 

o 

o 

A 

CO 

r 

!>- 

o 

VD 

VD 


1 ^ 

LA 

c 

VO 

CD 

VD 

VO 

T— 

o 



o 

O 

A 

o 

A 

CO 

A 

00 

VO 

V£> 

o 

o 

T— 


VO 

A 

o 

CM 

ir- 

A 

A 

CO 

VD 

00 

VO 

O 

o 


1 t<^ 

lA 

to 


A 

CM 

CM 

A 

CM 

A 

CM 

CM 

A 

CM 

A 

CM 

A 

CM 


MD 

VD 

O 

CM 


A 

O 

A 


A 

t-* 


O 

CO 

A 

CO 

O 

o 


(X> 

I 

LTx 


•ch 

LA 

A 

A 

CM 

A 

-4- 

A 

A 

VO 


A 

A 


A 



LTN ' 



LA 

A 

O 


O 

CM 

A 

CM 

o 

A 

00 

l>“ 


c- 


VO 

00 



V“ 

r— 

T- 

CM 

CM 

CM 

CM 

CM 

CM 


T- 


■t — 



T- 

T-* 


o 

o 

c 

o 

O 

O 

A 

O 

O 

O 

O 

o 

o 

O 

o 

o 

r' 

CO 

CM 


o 


o 


O 

o 

O 

o 

O 

O 

o 

o 

o 

o 

o 

o 

6 

VD 

CM 


o 

o 


CM 

VO 

VD 

VD 

00 

00 

o 

00 

o 

A 


o 


CM 

T- 

A 


LTN 

T-“ 


VD 

A 

A 


o 

O 

VO 

•r- 

VD 

A 

VO 

CM 


vo 



IS^ 

LA 


A 



CM 



-A 

A 

CM 


A 

A 


CM 

A 




to 

^A 

A 

A 

A 


A 

A 

A 

A 










r- 

!>■ 


c- 

I>“ 

^-- 

!>- 

!>* 

tr- 

c- 


lA- 

C^ 

r- 

l>- 

c- 

t- 

!>■ 



r>\ 

O 

a\ 

CA 

CA 

A 

A 

CA 

CA 

CA 

A 

A 

A 

A 

A 

A 

A 

A 

A 


T~ 


V“ 

,p-. 

T- 

T~ 

— 


v- 

T— 




T— 


T” 

r~ 

•T** 

v— 


w 

W 

w 

w 

w 

w 

W 

w 

w 

W 

w 

w 

lx! 



w 

W 

ffi 

w 

CM 

o 

v~ 

CM 

A 


A 

VO 

!>- 

CO 

A 

O 

'5— 

CM 

A 

-i- 

A 

VO 

IT- 

CD 












A 

A 

A 

A 

A 

A 

A 

A 

A 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rvL 

CM 

CM 

CM 

CM 

CM 


o 


CM 

A 


A 

VD 

C-- 

00 

A 

O 

■1 — 

CM 

A 


A 

VD 

!>• 

QQ 












A 

A 

A 

A 

A 

A 

A 

A 

A 

1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


Anne are 2 contd 


144 



rq- 

oo 

1 


1 

i 

i 

1 

ou 

CO 

1 

• 

' 

1 

1 

i 

1 

I 

1 


o 







o 











CvJ 

\ 

1 

1 

1 

1 

1 

r- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

r“ 








T— 











o 







o 










v— 

oa 

\ 


1 

1 

1 

! 

CM 

! 

1 

1 

\ 

1 

1 

1 

\ 

1 

'S — 

T— 







T— 











Lr\ 

O 

LO 

CA 

CM 

o 

LO 

o 

O 

00 

o 

to 

o 

O 

to 

LO 


o 

Ln 

-r— 

CM 

(TV 


o 

o 

o 

VD 

00 

o 

o 

VD 

'T- 

VO 


00 


Lf\ 


Lf\ 


to 




to 


to 


to 



LO 

to 

CTk 

i>- 


O 

O 

CM 

00 

00 



o 

00 

to 

CO 

O 

to 

CM 



KD 

VO 

VO 

m 

VO 

LO 

LO 


VO 

VO 

LO 

LO 


VO 

VO 

LO 


OQ 

■r~ 


00 


VO 

VO 


VO 

LO 


<T\ 

LO 

VO 

“M* 

CM 

LO 

CO 




T~ 

T“ 


T— 

V- 


T-~ 



T— 


■r- 






O 

o 

to 

O 

o 

o 

o 

o 

CM 

to 

o 

o 

o 


o 

o 


CPk 

o 

o 

VO 

o 

VO 

o 

o 

o 


CM 

lO 

o 

o 


o 

00 


1>- 

o 

o 

00 

o 

T* 

o 

VD 

o 

CO 

00 

T*- 

CO 

o 

CO 

VO 

o 


t> 

o 


CM 

o 

VO 


VD 

VD 

o 

VD 

V* 

T“ 

o 





CVJ 

to 

T*" 

CM 

to 

to 

T-- 

to 

to 

CM 

CvJ 

CM 

to 

CM 

to 

CM 

CM 

VsO 

00 


ir\ 

00 

lO 

VO 

o 

CM 

LO 

CM 

O 

O 

00 

LO 

o 

O 

LO 



LA 

m 


VO 


VO 

to 

VD 



to 

to 

VO 

LO 


LO 

i 

CM 

to 


CM 


CO 

to 

to 

lO 

VD 

to 

o 

CM 

LO 

'M- 

O 

CO 

1 

1 


T*“ 



T— 



CM 

T“ 

T*- 


to 

T~ 


T- 

CM 




o 

o 

o 


CT\ 

o 

O 

o 

o 

o 

o 

o 

o 

CO 

CM 



o 

o 

o 

CM 

VO 

to 

o 

O 

o 

VD 

o 

o 

o 

o 

to 

’r~ 

VO 


VO 

o 

o 

00 

!>• 

to 

o 

00 

o 

r- 

LO 

CM 

00 

o 

c- 

v~ 

o- 



o 

CO 

CM 

O 

o 

o 

V— 

VD 

VD 

CO 

t- 


VO 

00 

00 

Q 


CM 

to 

CM 

CM 

to 


T- 

to 

to 

to 

to 

CM 

to 

to 

CM 

T“ 

to 










LO 


-M- 

LO 



LO 

LO 

VD 



C-“ 

t- 

P^ 

o- 

tr- 

t>- 



O- 

C- 





£^~ 

!>’ 

K\ 

a^ 

CA 

GV 

CT 

cn 

CA 

co 

cr\ 

cn 

CO 

CO 

CO 

co 

CO 

co 

CO 

CO 



IT- 






ir- 

T— 

T“ 

T— 



T— 

T— 

T— 



W 

w 

w 

trj 



W 

ffi 

{Xl 

K 

{Xj 

w 

w 

in 

W 

W 


CNJ 

ov 

o 


CM 

to 

-M" 

LO 

VD 

t>- 

00 

CO 

O 

V- 

CM 

to 


LO 


ITN 

VO 

VO 

VO 

VD 

VO 

VO 

VO 

vo 

VO 

VD 

r- 

0- 

C-“ 



lO- 


CNJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


a> 

o 


CM 

to 


LO 

VO 

C-- 

00 

CO 

o 

-v— 

CM 

to 


LO 

v- 

irv 

VO 

VD 

VO 

VO 

VO 

VO 

VD 

VD 

vD 

VO 


tr- 

0- 

C- 

!>• 

D- 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


276 H 1974 24609 12 53 33940 



Annexture 2 contd 


1+5 


tA 

CO 












T— 

r- 

\ 

1 

1 

1 

t 

1 

r 

1 

I 

1 

1 

<>J 

o 













tA 

1 

i 

I 

1 

i 

1 

i 

1 

1 

1 

1 


T- 













o 












T— 

T“ 

i 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 















o 

o 

O 

O 

O 


o 

o 

O 

C 

o 

A- 

o 

t>- 

LA 

A 

LA 

o 

LA 

LA 

CM 

o 

A- 

o 

tA 


tA 

P“ 

"P" 

tA 

tA 

p- 

tA 

P- 

tA 

tA 

p 

LA 

CJ\ 

^A 

CA 

o 

O 

OD 

00 

O 

CO 

00 

A-* 

o 

CM 



LA 

VO 

VD 

iA 

LA 

VO 

VO 

LA 

LA 

LA 

LA 

OD 


T— 

VO 

LA 

LA 

LA 

VD 

CM 

lA 

O 

CA 



OsJ 


T— 


T— 


T~ 


T~ 





O 

CM 

o 

O 

o 

o 

CM 

CM 

o 

CM 

o 

o 

t- 

o 


o 

c 

o 

o 

tA 

tA 

o 

P 

A“ 

o 


CD 

CA 

o 

o 

o 

o 

00 

tA 

o 

CA 

LA 

p 


tA 

O 

o 

p- 

CA 

p- 

p- 

p- 

p- 

o 

00 

CM 


C\i 

CM 

CM 

CM 

CM 

CM 



CM 

CM 

CM 

tA 


o 

'p- 

CD 

CM 

O 

O 

o 

t) 

V- 

CM 

VO 

LA 

V£) 

tA 


LA 

VO 

VD 

VO 


LA 

lA 

P 

P 

P 


CM 

O 

P- 

LA 

LA 

LA 

VD 

VO 

CM 

CM 

P 

LA 

LA 

CM 

CM 

T- 

t— 

r- 



r— 


-T- 

T— 

T“ 


O 

O 

o 

O 

O 

O 

o 

CA 

CA 

o 

CA 

o 


O 

VO 

o 

o 

O 

o 

o 

CO 

O 

o 

VO 

VO 


CM 

T-* 

o 

o 

o 

c 

o 

o 

O 

VO 

tA 

tA 


VO 

VO 

o 

p- 

r- 

VO 

LA 

p- 

P* 

VD 

O 

O 


tA 

tA 

tA 

p- 

CM 

^A 

CM 

CM 


tA 

tA 

tA 

i 

1 

\r\ 


p- 

LA 

p- 

P- 

LA 

LA 

P 

LA 

LA 

LA 

tA 1 

t— 

O- 

ir- 

A- 

r- 

!>“ 

A- 


A- 

A- 

A^ 

A- 


(TV 

CA 

CA 

CA. 

CA 

CT\ 

CA 

CA 

rA 

CA 


CA 



T“ 


x-- 

T— 

T— 

-r- 

T-* 

T— 

■t— 


T- 


w 

w 


w 

w 

dd 

Pd 

w 

Pd 

Pd 

Pd 

Pd 


I>- 

CD 

CA 

O 

■r- 

CM 

tA 

p* 

LA 

VO 

A~ 

CD 



C^ 

A- 

CD 

00 

00 

00 

00 

00 

00 

CO 

00 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

ir* 














ir- 

CD 

CJN 

O 

^r“ 

CM 

^A 

P- 

LA 

VD 

A~ 

00 


c- 


c>- 

CD 

00 

00 

00 

00 

CD 

00 

OO 

00 


CM 

CM 

(M 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


(D 

O 

0) 


a 


nd O 

05 

X2 H 

o5 o5 

o3 *H 

H tiD 

5 fj 

o 

M ^ 

M -P 

Sli ^ 

O 

H 

CQ <D 
H 


05 

ft 




o 


H 
rH 

I 

Q> Td 

u 

<D CQ • 
rd H 
-P -p -H 
•H CQ 

ja o5 0) 
-p EH 
t 5 o5 ^ 
(D od 0? 
rd -P 
P CD ^ 

> m ?d 
o 0 05 
P^cltn 
ft+^ 

-P‘ tjOO 
CQ sd 
•P P •* 

rP CQ m 
^ rP 
fH rP 

O t 
CQCh 0) 
05 CD 
^ Id 
<E> +> 

U 

05 l>^ CD 
O-P 
o5 P o5 
•P PP 
03 d CQ 
nd O 
O 0 
0 05^:1 
m P 
0 P 
^ o <P 
EH «H#o 


CM 



MODIPISD G OMPTOl 


THE S2IA2E 


3a.Ap-nTTTfj 




*.; «■ « :, r'- r ^ ^ ^ ^ 5| ^ sf "f. ^ ^ 5k ^ * r. 5% > ? 5 ‘ %. j:- /, >: >' 

LC.V,;.|--C :^9CQK&^' ^ S ^Vh^lcC FhCN 'isCUlFEr I *’ ^' L 


CEVELC-EO EY PFICKETT 4!iC LCf.NCU,. ET 

;,; : 5^; ,; 5, ;■■' 4 . .. ^ 3% 5# ^ ^ ^ 4 4 * ^ 4 '^' 5!" V V '* 4 >' 'r -!' ^ -r I'. ',* 

■■■••'•' 1-:*CE <5 1 SI /SRI CF TIME }. ^CF EMM <FT-. ) 
r-ins ti ;“^C CF T!M fvCBL'^EK" !F' ) 

) ••••- STCF5iGE FACTOR FCR ART E F i CC r. ’ E " S ' CTL 
rAETL'P IS CEFINeC as SFi = l.^E.!'* X. V. l^F;■,R.- 
i:^■‘, ;' i'KC Y AFt GRID SPAClNGSc 

----- ClKSlANT UITFCRTWL RATES (GPD) 

;) aCLIFE'i IRA’ISMT SSIbTL iTY BET^vEEN ( I ? J ) AI.C 

Y/FT) 

)—■■«• ACLIFER TPATS-'TSSIEUnV f^ElVChh t%c) -FC 
l-Y/F"' 

r,r.: CLiEFFlC:EN""S liJ ■i^fiTER BALAi'CE LCuAT^irrE 

- MJi-'^'f-' f'F RCkS IN MOCEL 

• FLT'=- CF CCLL^'^S IH "DCEL 

•■■• \i'-'f:t gf tj-'e j jckE'^e'iTc 

- .T ■ YE ': GCf-i EY EM ( CAYS ) 

GfTT • '« ■ CEFAILT VALLES 

- YCCEL CGLLFN NLYErR 
■ YGCEL FOL KLKBeR 

AGD .'^F^{',J3 for STOkAGE FACTCft ' 


CL FIS' . ::3,FCC5{M;)MFil 


*0 (Mt 5 


F UNCtR FLCV, TFAf 


, r PAP if./ 


CARD AKC CEFALLT VALLE CARD 


Frl. ) N : IMS, EPRCR? NCfNRf TT<, S i tFF?CQ 
i T L , E 1 .; M / E : 6 f ^ E 1 2 . 5 ) 


r ;; L 


TE< AFC CEF/LLT VALLES 


f CM T i'' ) FSIEPS, EFHCB,r.!C,iiRM 7 f SIt^H, 


n C f £■ .!- C f 


IE, aril. S) 


LL ilFYS LTTI- CEFALLT VALLES 




14? 


■■ J ? £ ) ~ 


1 


) •- i-h 

V. } h h 


I ^ 


: cz-i'-c. 


= i '' ; r . c :; L : a 

■'E-T 2’»'^Ttr.'‘Al.j.l"i~i,iCC2 

rr-.f-.y »4ri:,£) 

?’T2o: S- :) C-C TO ' - 2 
I • 1 7 f 2 .: 2 f hi- 2 » C 0 2 

or 2'- rO’ 

CL .t' ’t o ~ 4 

T"2 

- f j ,."- ) ^ -'-2 

'■ F . : ■• t j ) --= : " 2 

f- f - L 5 i- 1- 2 
f" !- I t, J 1 ~ h r 2' 

C ( >21 -- C J 2 

f'r "--ItL' 

2=5 I 

T( ' , .1, 2 5=TT2/2. ' 

O'"- , ' » V. S-f « .? ( ) 

H ' ■ . J ) = . ... 
hC(T,j}=.,. 

C ( f H ) * ,. ® 

^c^T:^LE 

‘V.-.n i'iN.H.) 7 ; i I? J. ] ) ,■"( : »J ?2 ) »5F1 { • j J) ,H« TJl^CJisJ) 

FC''7''iT f;.;*: j''-E:2£'3} 

. ^ a i‘ i ^ i"- U ) Or. TC !^‘.y 

Lcr..:; vpllts 


O'LT,-^-) % Jj 7 i !, J, I }, T( LFHCf J) tF (. 1 J ) 

FT fil 

LC "C F:: 


or f J ) 


■TL''T OF O.MjL.iTFCL: 

tj c - ■ ' . 

c :2. ’ :t:- F=-- i,r- STEPS 

f. ■/-: = 7:;|VE4 cei..ta 

' F C rci, '■ ) GO TO E2 

■'F { r o) GO TO 5 2 

r r 7 f r 



o o 




t.. I' 




* . - 1? ...i* I* 

; : c j 5 = -qq 2 

i: 

■C TC :1 


r r 

r : 

-- A ? 



= ' - E 3 2 

: ^ ; ? 

J ) 

*” C 'vsi ji 

CCM 

.M 


r f 

.,M 

E 

?H EC 

KT 

E E /'I C S . F C F 1 

C C 

• V 

* : r 
- , f 1 . i. 

CC 

''' J 

= ' 1 j\ p 

p = 

F ; " 

,J}' ECf . fj) 

FC f> 

} J ) 

h I E f J ) 

F = 

1 

m 


T F 1 

CLf 

. I «-rf 1 *■ r C 3 ^ # ) 

’ F ( 

1 SI 

E P a G T ^ F ) F 

’T ( 

F«C 

■ 0 5 0 ) t" ■— ^ 

'F 1 F *L 

' ® L, ■» i. 1 r » 

^•L { " 

f J ) 

= c: 

h ! "v } 

JJ 

- 1- J 

R'EF*'*" 

CE 

ESTIC^Tc OF 

"T'C'R 

.. Sf 


E =' 

F' '■■ 




I T E F 4 1 

r r 1 1 

w V- L -J 

^ f\ 

C^LClL^V.'ICrs 


cc i-:' :i=.,'C 
’=i T 

*= ( .n:: i :ST •;P+ T:R£2»r':oi) I=^NC-l4l 
HG !’'■ J~:?NR 


^LCLLiTE E 6M G ARRAYS 


p n 

r r 


t: A 


cc 


= SF i{ I, J) /CFLTA 

^ PC i i, J J^GFlf !f J ) /CELTA~C(l , J) 


f J- : } ■= . 1 1 ;. , 9 ' 
^ -’ { "s j-% : ) 

= = 

F f J*' *'-) .j 
“ ! I » J V i 5 
E F i f J ? ^ ) 





- ' - : ) 1 . . i , 1 j c 

f f ) 

!* „, - 1. ' '^ r C „ i. f J ) '’ T ( J •" 1 f J J «: ) 

•■ F f ■ ^ F } i , 15 f. 

r ' - F. L + 1“ i . 4 ] I J ) - = 7 ( 1 4 J f 2 ) 

F ■- ■" F" - b ! ,)■• F 3 

FU) = fC/a 

F J] ^ ' 7C> . f J- i ) )/l-, 

'j ;: c ',; j ' i. r j_ i p - 

■'. F4 5 - :■» (- i ■' ? '.fF 3*'G{NR 3 3 
1-f ■ , - G( 3 

i-i Gf N3'”.' ;N. 3-h? J.7N41) 

E ™ E4.? E.7(l-i--HajfA3 3 

t-f 5 

F = F- :, 

■'■ = > ^ 3 1 G U i . 15. 

c a A ' : N F 5 

F7,' ■: iLC'j'L '.s 

cn 3;. 4:j = 4i\r. 

J ■-= jj 

• F f ''CC nSTEF4 F TtR; 2 ) 3,5 E£6i3 J = ,lR-» J4i 

CG. 23^' ■ = lf^C 

33 * 2= !!.J)/lELTA 

3’" -= 1- r C ■ 5 J ) * 5 F : 1 ' j J 3 / C EL TA-3 ( i , J ) 

■' * = 

’ o 

■p (J-:) 2 .. -f 2 : 7 , ?.:f. 

= :• =’= e:'4--' , fj-Y^l) 

“L CC4Fri . J“. 3=--T(I, J“ls 1) 

’ F f J* } L 2 7 7 2 i 2 2 

nr. ■-• 3 4 h { ' f J 4 1 3 Fi T ( 1 1 J » 1 3 

~R=5~4T[„^J{13 
IF C".' ] 3 1 

■■ - {..*’■;) 2 ■ 2 F * t 2 C 

r '. “ " r 4 T I , ~ ^ g J ^ 3 

L ^ ~ ~ I 1 J f ^ ) 

“ C •" 3 L } 5 f £ 7, ’ f z6c 

"" = 3 3 47' I. ,Jf.) 

c z ^ j,z) 

"■(.} =• cc/v. 

3-' ,) = ?3C“;A*',;{j“l) 3/^ 



J.50 





l-c-CS 

■: f £ E : f, r!%:, j )- qi\z ) ) 

: c ) 

■•. ^ c ■ v 


".J 

73 

; + .i 

" 5 f i- fN, J ) 

"hM 


1- ( 

\ • 

. } 

= h 





i\ mm j 




f 


1 





. : T 

'' 

z 



, ^ 

( 

r 

. ■> M 

T ^ p K K c 1 

GG TG . SC 



? 

... .... 

;:■ r , ! 1 t r: 

-.rf U L. ’ - 



u ;; 

^ i 

E { 

C b T 7 3 1 T ) 

T I E f E f 1 1 £ K . 


-r 


' T 

\ IX: - 

r =^'^fS15o£"~ 

/ / / 1 c. 2 © 7 f 


{ 

' K r 

!-■ ■': .. S C : i 

CtlTA = nEL'^A^^ 

.C -9 i > 

■T. p 

f 

, I. - 

_ < ^ P (:4 1 ] 

D-LT &=^CELTa-« 

t .c;. 

C'C 



V 



I'i H 


! 

CLTj 2 1' ] 

jtChCfjjf i = i 

I NC ) ■ 

C .'"l 

>'? V 


i 2 : * V' , : "• 

F3 :*4/{ 12Xf i 

F 1 w « < 3 ) 

Jv 

L I 

A S' 

! KC PX4 .. 



'G'C 

T 

c ■: 

d . / 



'!**■ *7' 






’Z f'' 

'C' 






) 



ANNEXTURE 4 i 
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yiirdST' ?^Tra^: 


• WATER IS A MORE BLIND POHIE - THOUGH TRIIJEND01JI&. IT HAS 
TO BE GUIDED BY PROPER DISCRIMINATION,* 

MAHABHARAT 


’THERE IS NOTHING IN THE WORLD MORE SOET AND WEAK THiN WATER, 
YET POR ATTACKING THINGS THAT ARE HARD AND STRONG THERE IS 
NOTHING THAT SURPASSES IT, NOTHING THAT CAN TAKE ITS PLACE’. 

LAO TSE^ 

6tb Century, B.C, 
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